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Looks like and Is a $25,000 Valve. All Materials for Basic House Including Fin- 
ished Dormers Cost Less Than $3500. Our Famous ““House-that-Grows” Plans Show 
How to Add Breezeway and Garage for Nominal Cost Later, at Your Convenience. 


Variety of Designs for Every Taste! For Every Neighborhood! 
Complete Building Plans and Instructions Show You How to 


Every Step Made Easy Even for the Greenest Amateur 


HOUSANDS are doing it—so can you! With the aid of this easy-to-fol- 

low, step-by-step wonder book, you can build YOURSELF the home of 
your dreams—any one of 8 beautiful homes—even if you're the greenest 
amateur! You can own a home far more spacious, beautiful and comfortable 
than you ever dreamed of—a home that looks like—and IS worth $25, 000— 
a home you will always be proud of and your neighbors will look upon with 
envy! 

Save up to $7,500 on a $10,000 house! And own a home that is stronger, 
sounder, handsomer than some profit-minded builders might give you! 
common knowledge that, of every $100 you spend for a commercially built 
house, only $25 to $35 goes for materials. Now this amazing volume shows 
you how to SAVE that big 75% difference—by building yourself. 


Complete build’ 
to-follow in i 


you a cholce of 


jomes—sure to delight your with its clear di 
ree 008 ao sr Pictures 1 eany for you to, Build. a. Garage Bull 
sep irorm selecting fern Streamlined Kitchen or Bathroom— 

vad meal Tastall Extra Closets, or even Build'a Whale 


New Apartment or “Extra” House for highly 

broken rental income! 

‘eMrouses: cherdare complete nay 
EVERYTHING. you need 

nail. Take any list to your 


‘Think of it! No longer need price tags of 
$9,000" to. $25,000 and more. stand ‘between 


four family. and the home of your dreams ms yeu 
fo longer teed You put up with crowded, in- Alter you select the 
ferior quarters at exorbitant rentals. YOU ‘book | 


ursell can 
Ings up to 7 
mountain: for seashore—a $6,000 value sof specially prepared pictures and 
you'll enjoy building for only $1,500! charts make every step clear! 


en oe 


of the finished appraisal value! With mate- 
als costing less than 49°, many aimateur 
hhome builders have actually been able to pay 
thermelves salary out of the mortgage [a 
while building - > "Or, to.own ¥ 

Free and clear. book shows how to 
Tittle or ho savings, “pay as ¥¢ 


ed by Nationally know 
ts and Edited by 
Pine Sitactymen Hubberd Cobb 


M512 BIG PACKED PAGES! 1,000 CLEAR HOW-TO-DO-IT PICTURES! 
Picturized Step-by-Step Instructions From Start to Finish! 


‘Trees hocks 


FF ,2n, ordinary, small edition of this 

book were made, it would still be a 
whale of a bargain at the necessary price 
fof $12.50. But our huge first edition 
enables us to. slash costs more than 
TWO-THIRDS! .. . bring you this 
wonder book for the amazingly low 
Cost of only $3.95! (YOU SAVE $8.55!) 

gry ica full week FREE—return it with. 
out further obligation if not, surprised 
and delighted, or keep it and pay only 
$1 monthly, But act now—even our re- 
‘mendous edition cannot last long with so 
many millions of families eagerly awaic- 
ing this opportunity! Mail FREE-Trial 
Coupon today. 

© 1950, Wm. H, Wise & Co., 

50 West 47th Street, New York 19, N.Y. 
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C.S. training was his 


“BRIDGE TO SUCCESS” 


Hayden M. Hargett took his first I. C.S. 
course while he was still a student in high 
school. 

He is now County Engineer of Franklin 
County, Alabama. Last year Mr. Hargett 
designed 27 homes, two theaters, a bus station 
and three bridges. He supervised fifty miles 
of highway construction and the paving 
of one hundred thousand square yards of 
city streets. 


BOX 7651-M, 


Structural Engineer 
1B Seevarne 


Mr. Hargett recently enrolled for another 
LCS. course 

Listen to what he has to say about I. C. S. 
training: “It’s more practical—more flexible” 
than any training I've had I can't speak 
highly enough of my I. C, S. training. 

Mr. Hargett says his first I. C. S. course 
was his “bridge to success.” “There might 
not have been much of a career.” he said, “if 
it hadn't been for that first I. C. S. course. 
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WHO ELSE WANTS 
BETTER SHAVES 
AT LESS COST? 


wee ee ee ee ee ey 


NOW! this Top Quality i 
FULL-WEIGHT Blade | 
in Handy 
DISPENSER 


REGULAR PACK 3 for LO¢ (Ke x 


ww 


* Here's the smoothest-shaving razor blade 
that money can buy. Try it on hard-to- 
ghave spots. If any ‘other blade gives you 
better shaves than Blue Star, we'll give you 
double your money back! ‘Get Blue Star 
blades in handy dispenser today. 


Blue /| STAR: 


SINGLE EDGE 


DOUBLE EDGE 


AMERICAN SAFETY RAZOR CORP. + BROOKLYN 1, N.Y. 
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Mechanics of Farming.. 
New Tools 


Mechanics 
of Farming 
IN THs issue 
Poputan SctENCE 
starts a new 
ture— “Mechanics 
of Farming.” The 
~ writer, Ladd Hay- 
stead, is widely 
known as the 
country’s No. 1 
farm journa He has studied 
farming in all 48 states; he has 
owned or managed farms in 15 of 
them. You probably have seen his 
articles in this or other magazines. 
Now Haystead will report regularly 
to PS readers on what's new in farm 
machinery, tools, power equipment, 
and ways farmers can use science 
and mechanics to save work and 
make money. You will find his first 
report from the field on page 242. 
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THE TUBE NO ONE CAN IMITATE! 


2. HERE YOU SEE the ss tire it ire 
2; HERE NOU SUE she mae tie balas puncacnl 
hese einai stthene adalat hetea 


fothing » «each: puncture is sealed permaventty 
while pos ‘ride—-no re changing, 0. delays, a0 
Tepair bills or ruined casiags! mite 


HOW CAN THIS TUBE 
—go 475,000 miles 
—take 10,189 punctures 


«+» WITHOUT GOING FLAT? 


‘What is the secret behind the amazing perform- 
ance of the Seiberling Sealed-Air Tube, the tube 
noone can imitate? How could one set of these tubes 
(as our files prove) go more than 475,000 miles, 
take thousands of punctures, outlast set after set 
of tires for over ten years—and not once go flat? 
‘What is the revolutionary principle of tube de- 
sign, perfected and patented by Seiberling, that 
makes Sealed-. Tubes not only the world’s 
Sicaanear kaa " safest but also the most economical you can buy? 

}«, CHANCES. ARE rov'll never, pound spikes The whole story, important to everyone who drives 
our tpss Buc Seiberling Sealed Air Tubes c22 {ake —_is told in a new book which we'll be glad to send 


Sround 4 revolutionary principle of tube design per: i 1 
Seale semnerey dias hin ae you free. Mail the coupon below, now! 
Blow-dut protection fw wet after se of tire’ 


Sealed Apis | 
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WITH PATENTED BULKHEADS 


arn. 1990 § 


ahead of ci 
day, Bell System scouts are 
engaged in a new kind of ex- 
ploration — charting « path for 
microwaves — using equipment 
specially designed by Bell Tele- 
phone Laboratories. 

The portable tower shown i 
constructed of light sections of 
aluminum and in a few hours 
may be built up to 200 feet. 


BELL TELEPHONE LABORATORIES A 


i 
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Gliding on rollers, the “dish,” 
with its microwave transmitter 
or receiver, is quickly posi- 
t for line-of-sight trans- 
mission, then oriented through 
electric motors controlled from 
the ground. 


Test signals show how terrain 
and local climate can interfere 
with microwave transmis 
by . Bell's explorers 
avoid the obstacles and find 
the best course for radio relay 
s which will carry tele- 


jon, 


hundreds 
telephone 


vision pictures o 
of simultaneous 
conversations, 


A radio relay link similar to 
the one between New York and 
Boston will be opened this year 
between New York and Chicago. 
Later it will be extended, per- 
haps into a nation-wide net- 
work — another example of the 
way Bell Laboratories scientists 
help make the world’s best tele- 
phone system better each year, 


and at lowest cost. 
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EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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TR 12 thst man, here's something that wil ir 
terest you, 

‘Not a magic formula—not a get-rich-quick scheme— 
but something more substantial, more practical. 

OF course, you need something more than just the 
desire to be an accountant. You've got to pay the price 
—be willing to study earnestly, thoroughly. 

Still, wouldn't it be worth your while to sacrifice 
some of your leisure in favor of interesting home study 
—over a comparatively brief period? Always provided 
that the rewards were good—a salary of $3,000 to 
$10,000? 

‘An accountant's duties are interesting, varied and of 
real worth to his employers. He has standing! 

Do you feel that such things aren’t for you? Well, 
don't be too sure. Very possibly they can be! 

‘Why not, like so many before you, investigate 
LaSalle’s modern Problem Method of training for an 
accountancy position? 

Just suppose you were permitted to work in a large 
accounting house under the personal supervision of an 
expert accountant. Suppose, with his aid, you studied 
accounting principles and solved problems day by day 
—easy ones at first—then more difficult ones. If you 
could do this—and could turn to him for advice as the 
problems became complex — soon 
you'd master them all. 

That's the training you follow in 

rinciple under the LaSalle Problem 
Method. 


Other LaSalle 
Opportunities 


417 S, Dearborn St. 


Bncye the ‘Profession that, Pa 
Yelts" Promotion in One” 


Name. 
Address... 
City, Zone & State 


A CORRESPONDENCE INSTITUTION 
Dept. 483-HR 


I want to be an accountant. Send me without obligation, “*Account- 


‘You cover accountancy from the basic Principles right 
up through Accountancy Systems and Income Tax Pro- 
cedure. Then you add C. P. A, Training and prepare 
for the C. P. A. examinations, 

As you go along, you absorb the principles of Audit- 
ing, Cost Accounting, Business Law, Statistical Con- 
trol, Organization, Management and Finance. 

Your progress is as speedy as you care to make it— 
depending on your own eagerness to learn and the time 
you spend in study. 

Will recognition come? The only answer, as you 
know, is that success does come to the man who is really 
trained. It’s possible your employers will notice your 
improvement in a very few weeks or months, Indeed, 
many LaSalle graduates have paid for their training— 

ith increased earnings—before they have completed 

For accountants, who are trained in organization 
ind management, are the executives of the future. 


Write For This Fr 


For your own good, don’t put of 


westigation of all” 


the facts. Write for our free 48-page book, “Accoun- 
tancy, The Profession That Pays.” It'll prove that 
accountancy offers brilliant futures to those who aren’t 
afraid of serious home study. We'll also include “Ten 
Years’ 


Promotion in One”—a book which has 
helped many men. Send us the 
coupon now. 


LASALLE EXTENSION 
CHICAGO 5, ILL. 


Chicago 5, Ill. 


ys" training program—also "Ten 
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A SHOP OF 
YOUR OWN... 


. IN THE PALM 
OF YOUR HAND! 


C.T.1. has trained thousands of men for splendid, well-paid jobs. But 
if you are the type of fellow who is extra ambitious, you'll find that 
C.T.1. training just can't be beat for giving you the proper background 
10 become your own boss! 

One out of every six C.T.I. graduates has started his on 
of them tell you in their own words how C.T-I. helped accomplish this 
worthy aim: "Your school started me off on a business venture which 
I never would have undertaken without the training. J am plowing 
‘back my earnings into still another renture,” “I have been in the 
repair business for about seven months, and recently added a retail store. 
If it had not been for C.T,1. training I could never have made so much 
progress in so short a time.” 


business. A few 


i @REFRIGER, 

"Your course has helped me to better myself in my work and has given ATION 

me the knowledge to operate a business of my own. 1 am doing very CONDITIONING © 
well." . “I hare been in business for myself since completing training ff @ Btg¢y, 

at C.T.I. My business has steadily increased and I have all the work RICITY & 

T-can handle.” . . . “I recently completed C.T.1. training. 1 made a ELECTRONICS 

contract with several dealers whereby they turn over theit service calls ff @ panic 

~ me eel ni ie foe sale inne I'min basinessl am new in a N 
usiness for myself. Now I depend on myself as I never could have done 

without the traning’ WILDING CONSTRUCTION 


Yes, @ shop of your own is in “the palm of your hand" —if you are thor- 
tughiy iretnea’ Get the facts! Mail coupon below to G--L. for complete 
information! Do this today! 


ONE OUT OF EVERY SIX C.T.1. GRADUATES HAS STARTED HIS OWN BUSINESS 
FILL OUT - CUT OUT - MAIL TODAY 


MECHANICAL DRAFTING 


C.T.1. TRAINING IS G.I. APPROVED 


AlLC.T.I. courses, both residential and 
home study, are fully approved by the 
Veterans Administration—which means 
that eligible veterans will have their 
tuition paid by the government. 


Me 6. Andersen, President 
COMMERCIAL THADES INSTITUTE, Dept £1-4 
160 Greeala! Are, hice 28 
Send free illustrated Brochures and other information about the 
field Ihave checked below: 
1 Automotive Mechanics 1D Electricity & Electronics 
1B Body & Fender Rebuilding E Radio & Television 


© Dieset Mechanics ing Construction 
1G Refrigeration & Air Conditioning = Mechanical Drafting 
Name. $$ Are 
[aan 
ci 


COMMERCIAL TRADES 
INSTITUTE, Dept. E1-4 
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bry Ridale 


£ Enrollments - Dept. 91 


1 
Embry-Riddle School of Aviation 
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Letters 


Sir: 

I have found great enjoyment in reading 
your magazine, but I think you could make 
‘one improvement. Why not run a monthly 
article describing critically a certain make 
of car. Give a short summary of its good 
and bad points—the real low-down. 

Donatp Hote 


y to Evaluate a Car 


Reading, Pa. 


We think it takes more than a heavy foot 
to test as complex a piece of machinery as 
an automobile. A road run, even with an ex- 
pert driver, is a small sample on which to 
base an opinion covering thousands of cars 
of the same make in several different mode 
Especially in a country where climate, al 
tude, and the conditions of use vary so 
greatly. For the best indication of any car's 
“value” to the people who pay for it, check 
the going prices on the nearest stock ex- 
change—the local used-car lots. 


Substitute for Refueling 


Sir: 
Refueling in flight (PS, Feb., p. 114] 
strikes me as a clumsy way of getting more 
range out of airplanes. My simpler sug- 
gestion is based on the fact that a plane, 
once in the air, can carry more than it can 
lift off the ground. So why not put in extra 
tanks—and give it a take-off boost with a 
towing cable, powered by a high-speed 
winch built into the runway? 
Donat A. Hire.e 

Wagner, $.D. 


| Seller's Market? 


Sir: 
Defenders of the new cars say the public 
must like them or it wouldn't buy so many 
Now I ask you: Has the public any choi 

B. NORLANDER 


Stillwater, Minn. 


P.S. Idea Travels Far 


Sir: 
I want to thank you, belatedly, for intro- 


|] Will Train You at Home 
for Good Jobs 


in RADIO= 
TELEVISION 


ct America’ Fastest Growing Industry 
, , Offers You GOOD PAY--SUCCESS 


for practical experience 
— a Da oes | TRAINED 
iment built trom ‘materiale fernish Some, ot sotenatel Teche THESE MEN 


PREVIOUS EXPERIENCE. “My coved traln-at- 
home, method makes learning eany. You learn Radl- Televison 


ciples from lua You peri 


Fr ractial ex 
fece bullding, testing, experimenting with MANY KITS OF 
PARTS I send. All equipment yours 


MAKE EXTRA MONEY IN SPARE TIME 


may 
Miami, ‘Piortaa, 


Operator or Tech 
TELEVISION OFFERS BRIGHT FUTURE 


ee 
"fhatatiton, “Oni. 
N. M1 wa 


ny steppin 
Hone from'a fo 


Age! Seo rma TREE DOUBLE OFFER. Coun a. {rica 
ee hal ae Ree Sao tn 
ad ceva Sanne 


A sucbEss In RADIO-FELEVISION ae 


fates are Servic 
es With 
id Television 


a 
inst ioneer Home Stedy Radio 
School, Washington 9, D.C. 
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VETERANS ::: =a 
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SAVE MONEY- 


use EASI-BILD* Full Size Patterns 


PICTURE 
FRAME 


Simplify building everything your home needs. With 
Bild FULL-SIZE Patterns, it’s easy, quick, and 
economical. No special tools or skill required—you 
just trace pattern on wood, saw,and assemble with one 
‘of the CASCO Glues described below. 

‘Send for these patterns and colorful 32-page Pattern 
Book. Mail coupon today. scvor. 1019, Rest Bad Patera Co, 


How to choose a glue! 


=| Ie 


CASCOPHEN—waterproof glue for outdoor projects 
casco—for heavy-duty joints, rough surfaces 
CASCAMITE—for stain-free veneering, cabinets 
CASCOREZ—fast-set, ready-mix glue for home jobs 


SEND COUPON FOR PATTERNS AND BOOK TO: 


PS-40 

P. O. Box 215, Pleasantville, N.Y. 

Enclosed is S.... for material checked below: 

(_ ) Valance, Pattern No. 30—25¢ 

(_) Modern Chair, Pattern No. 92—25¢ 

(_) Picture Frame, No. 97—25¢ 

( ) 32-page Pattern Book illustrating 94 pattern 


‘Name. 


I 

I | 
1 | 
| 1 
I projects—20¢ | 
1 | 
I | 
\ | 


THE BORDEN CO. - CHEMICAL DIVISION 
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Wenderbug i in South “Africa 


ducing me to the joys of spending a holida 
ina trailer caravan, My Wanderbug [above], 
built from the plans you published four 
years ago [March, ’46, p. 146] cost me 12 
months of working in my spare time. And 
it was certainly worth it. 


A. H. Bent. 
Capetown, South Africa 


Pocket Ald for Salesmen 


Sir: 

As a salesman, I have found that much 
of my time is spent waiting to see my 
customers. So I have found, also, that it is 
handy to keep one of the science magazines 
in my overcoat pocket or brief case. Then, 
while waiting, I not only can get in a lot 
but can finish articles without 
them in the waiting room. 
Also, in your kind of magazine, I don’t run 
into continued stor 

I believe, in fact, tha 
25 percent of my business to these science 
and mechanics magazines, especially Poru- 
From PS I get many ideas 
about where to sell my products (industrial 
tapes) and, by reading about different manu- 
facturing processes, I find that I can talk 
more intelligently with my customers about 
their business and problems. 

Deane H. Miars 


I can credit about 


Detroit 


Still Around 


Pointing out the short half lives of mem- 
bers of the Neptunium Family. 
chart article [Feb., p. 147] 
the known Neptunium Family 


members 
might have once existed on earth and now 
vanished.” 

Except of course the end product—bis- 


THESE Hest ARE GETTING peace TRAINING 


a_a— ——_ = 1—— 


TELEVISION SETS 
RADIO RECEIVERS 
F.M. (Frequency Modulation) 
RECORD CHANGERS 
AUTO RADIOS 
AIRPLANE RADIOS 
PUBLIC ADDRESS Systems 


wih" Cathode’ Hey’ tube 
Television Set) 


ie NOW for a real future the 


‘and best equipped school of its kind—now cele- 
rating our Sist Anniversary. GI approved. 
Finance plan for non-veterans. Mail coupon. 


NOT ‘+HOME-STUDY"’ COURSES! At 
Coyne you learn on real, full-size equipment. 
‘Trained instructors show you how, then you do 
typical jobs yourself, We don’t teach by mail. 


CLIP COUPON NOW for big new illustrated 
‘Goyne book on either ELECTRICITY or RA~ 
DIO-TELEVISION or both. No obligation; no 
salesman will call. Get the facts now! 


1B. W. COOKE, Pres. 
ELECTRICAL & 
RADIO SCHOOL 


500 5. Pasta Sts _Dgpt. 40-724 


ick, practical way. Come to the Great Tee 
Shops of COYNE tn Chicago. Largest \ 


A.C. and D.C. MOTORS 
GENERATORS 
SWITCHBOARDS 
CONTROLLERS 
WIRING JOBS 
APPLIANCES 
ELECTRONIC UNITS 


(Shown at left— Instructor 
Motor 


Mail Coupon for 
FREE BOOKS! 


1B. W. COOKE, President 
COYNE ELECTRICAL & 

| RADIO SCHOOL, Ds 
500 S. Paulina 


Sead FRE 


Salesman will call 


Vo evectaicrty 
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The Dark Continents 
of Your Mind 


DO YOU struggle for balance? Are you 
forever trying to maintain energy, enthusiasm, 
and the will to do? Do your personality and 
power of accomplishment ebb and flow — like 
@ stream controlled by some unseen valve? 
Deep within you are minute organisms. From 
their function spring your emotions. They 
govern your creative ideas and moods — yes, even 
your enjoyment of life. Once they were 
thought to be the mysterious seat of the soul 
—and to be left unexplored. Now cast aside 
superstition and learn to direct intelligently 


these powers of self. 


Accept this Pree Book 
Let the Rosicrucians, an age-old fraternity of thinke 
ing men and women (not a religion), point out how 
you may fashion life as you want it—by making the 
fullest use of these little-understood natural faculties 
which you possess. This is a challenge to make the 
most of your heritage as a human. Write for the Free 
Book," The Mastery of Life.” Address: Scribe R.A.F. 


“The ROSICRUCIANS 
San Jose © (AMORC) California 
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muth 209—which your accompanying Nep- 
tunium Family chart shows to be stable, 
and which therefore wouldn’t vanish? 

A Cuemistry TEACHER 
New York, N.Y. 


Correct. It was the radioactive members 
that were referred to. Today's natural 
ismuth is 100 percent bismuth 209. Some 
if not all of it may be the only existing 
remnant of a prehistoric radioactive family. 


Scissors with a History 


Sir: 

Under “Aids to Modern Living” in your 
February issue, p. 166, you show some new 
German scissors that fold up. 


Modern Living, my eye! 
I have in my pocket a pair of scissors 
just like them, and my wife has in her hand- 
bag another with mother-of-pearl handles. 
And do you know when I purchased those 
scissors? Just about 40 years ago. 
Anritun BARG 


Frechold, N.J. 


I purchased a pair of folding scissors 
at a cut-rate drugstore in Seattle 40 years 
ago for 25 cents. 


M. L. Hate 
Duluth, Mich. 


Thad a pair some 50 years ago and 
ve them. 


still h 


Wi 
Middleboro, Mass. 


uLanD A, DunHAM 


nearly 37 years ago. 
G. H. McCanrxey 


Orrville, Ohio 


Why Carr 
Sir: 

Here is my contribution to the discussion 
that has been running in your Letters de- 
partment [Nov., p. 18] on merry-go-rounds 
and carrousels, and which way they turn: 

In former years the carrousel was known 
as the “flying jenny” or “flying horses.” As 
a special inducement to the riders, there 
was an arrangement whereby a small metal 
ring was held by an arm or sort of bracket 
in such a manner that any of the riders on 
the outermost horses could grab the ring as 
he passed by. Possession of the ring en- 
titled the holder to another ride free. 


INVENTORS 


Leam how to protect your invention, The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled ‘Patent Guide for 
the Inventor”, containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O'BRIEN & HARVEY JACOBSON 


Patents 


Registered Patent Attorneys 
02-D DISTRICT NATIONAL BUILDING + WASHINGTON 5, D. C. 
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It required some skill on the part of the 
rider to grasp the ring and pull it free, 
depending on his ability to reach out quick 
enough and far enough. Since most people 
are right-handed, it was necessary that the 
carrousel rotate in a counterclockwise di- 
rection. allowing a rider to reach out with 
his right hand while holding onto his horse 
with his left hand. 

Nowadays, there being no ring to catch, 
it makes little difference which way the 
thing rotates. 


AE. Kink 
Galveston, Tex. 


Touchy Stuff 


After reading your article on hydrogen 
peroxide [Jan., p. 153], I decided to use 
the demonstrations you showed as my chem- 
istry project in school. I would appreciate 
receiving more detailed instructions for per- 
forming the experiments. 

Hanoup Mecr 


Ridgewood, N. 


Concentrated hydrogen peroxide—as our 
article emphasized—is touchy stuff. The 
demonstrations we showed were carefully 
done by an expert chemist only as illustra- 
tions to make its various uses clearer to the 
reader. Details were intentionally left out, 
since these were not intended as experiments 
that could be performed at home or school. 


Help Wanted 
Sir: 

The government helps big companies with 
loans, etc. Why doesn't it help the poor 
man who has ideas and inventions with ad- 
vice, free patents, and financial aid in put- 
ting his products on the market? The suc- 
cessful inventors could then pay back a 
certain percentage for the upkeep of the 
program. 

For instance, I have just read that there 
is a great need of a way to take packages 
off trains without their having to stop. I 
think that could easily be done by having 
a crane hang a magnet over the tracks and 
grab off packages placed in a metal box on 
a open deck. 

What I need now is some help in de- 
veloping this idea for actual use. 

Ennest Kore 
Brooklyn, N.Y. 


INVENTORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 
the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
“How To Protect Your Invention,” containing in- 
formation about patent protection and patent 
procedure, Along with this we will also send you 
an “Invention Record’ form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
gation. They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS © COPYRIGHTS * PATENTS 
142-A VICTOR BUILDING, WASHINGTON 1, D. C. 
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INVENTORS | 


I f you consider your invention to be something of 
importance—if you have invented any new and 
‘useful art, machine, manufacture or composition of 
matter or improvement thereof—you are advised to 
protect your invention by applying for a U. S. 
patent. 


A patent is a valuable right. 
nopoly—the right to exclude others from making, 
using or selling your invention as claimed for a 
term of seventeen years. 


Te grants you a mo- 


‘The specification and claims of a patent, particu- 
larly if the invention be at all com 
stitute one of the most difficult legal 
to draw with accuracy. 


jicated, con- 
struments 
Therefore, unless you are 
thoroughly familiar with such matters, you are 
advised to employ a competent registered patent 
attorney or agent. 

This firm is registered to practice before the U. S. 
Patent Office and is available to assist in the prepa- 
ration and prosecution of your patent application. 


The “Evidence of | Inyen- 
tion’ form mentioned ’b 
low is offered os @ con- 
venience to you in making 
your disclosure to us for 
search purposes. 

You should date and sign 
your disclosure and have 
it witnessed by two or 
more persons who are cap- 


seorch mong previously 
granted U.S, patents for 
similar types of invention. 


We then make this search 
‘ond prepare © report of 
the probable patentability 
of your invention. If such 
report is favorable, we rec- 
‘ommend the further course 


able of understanding your fF you 10 take. 
invention, The “Evidence of Inven- 
Your disclosure should be tion’ form and booklet ore 


mailed to us together with 
@ letter author us to 
conduct a preliminary 


suggested as conveniences 
to you and us in starting 
‘action on your invention. 


EVANS & Co. hn I. Gane 


ISTERED PATENT ATTORNEY 
540-D MERLIN BUILDING, WASHINGTON 6, D. C. 


“S 


We shall be glad to send you promptly 
and without obligation, an instructive 
booklet, “Patent Protection for Inven. 
tors”, which was prepared to give inven- 
tors detailed information and steps to 
take toward patent protection—also our 
convenient “Evidence of Invention” form. 
Use address Victor J. Evans & Co., 540-D 

A, Merlin Building, Washington 6, D. C. 
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INVENTORS 


Before you make any effort to 
market your invention, you should 
take the first steps toward proceeding 
for patent protection 

The usual first step is to have a 
search of the U. S. patent records con- 
ducted, so that I can report to you on 
the question of patentability. 

I shall be pleased to furnish you 
with information relative to patent pro- 
cedure and also on the matter of trade- 
mark registration, upon request from 
you, and this will be without any ob- 
ligation on your part. 


PATRICK D. BEAVERS 
(Formerly RANDOLPH & BEAVERS) 

Registered Patent Attorney 

937 Columbian Building 


Lt 
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IF YOU WISH TO PROTECT YOUR INVEN- 

TION, You should take steps to protect it 

by a U. S. Patent. Write me for 
“RECORD OF INVENTION” form. 


CARL MILLE 


REGISTERED PATENT ATTORNEY 
WOOLWORTH BLDG., 35th FLOOR, 40C, 


NEW YORK CITY 
in locating marketable new 


HE! E L P [JD FOR INVENTORS 
TnaTITaTT Grime Dae IMRT 


hhave requested our asaistance 
N.W., Washington 4, D. C. 


Dept. 3, 631-E St, 


‘INVENTORS 


Whether an invention is patentable can be substantially de- 
termined by a S. Patent records. 
CBimtaae” weiss for formation’ explaisiog: thn eps You 
Should take to secure a patent. 


OHN N. RANDOLPH 
205 Columbi ington 1, D.C. 


INVENTORS 


Protect your invention, by a U.S. 
Patent. Write me for information 


SHERMAN LEVY 
620-21 Victor Bidg., 724 9th St. N. W. Wash., D. C. 


TENTS 


AND TRADE Af Ace 
¢€.A.SNOWé CO. 


REGISTERED PATENT ATTORNEYS 


COPYRIGHTS 
GUSTAVE MILLER 


40-PS WARNER BLOG, 
WASHINGTON 


Locksmithing 
AND KEY MAKING 
N sede, E sy! 


ks High School High enough? 


\ 


Ik you were smart enough to finish high 
school, you already know the answer. A high 
school diploma is a must if you want a decent 
job at a decent wage. But it’s not enough if 
you want more: Real security. Responsible 
Positions. Big rewards. 

I. C.S, training is specialized training that 
helps you go farther, faster. It supplements 
your high school education with the practical, 
working knowledge you need for immediate as 
well as future advancement. Equally impor- 
tant, it gives you the confidence and self- 
assurance so characteristic of competent, 
well-trained, successful men. 

The courses of these famous schools are 
designed so you can Jearn while you earn. 
‘You study in your spare time. At work you 
prove and apply what you learn. 

This system of training is backed up by 58 
years of I.C.S. experience. It is success- 
proved by thousands of students reporting 
promotions and pay increases. It can mean the 
difference between “halfway” and “headway” 
for you. 

‘Job competition is getting stiffer every day 
for high school graduates. Mark and mail the 
coupon NOW! 


‘BOX 7652-M,SCRANTON 9, PENNA. 
Without cost or obiaton, plese send me ful particulars aout the courve BEFORE which {have marhes X: 
Electrical Courses 


Mining Courses 
eecire Arcvaclera rang 
ing Eating 

Sa 


‘wenn (3 Yess Denn 
Woolen Mavuitcing 
Ae ome Ader. 
a Working Hors AM, PM 
Freent Positon Employed by 
Length of Service ‘volimest ender GI Bil approved for World War Ii Veterans. Speci aon rates to member ol the Armed Force 
‘weed War Hi ‘Canasian ceidents send coupon to etersatonl Correspondence Schools Canadian id, Montreal, Canada 
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acquire 
NIGHTS AT HOME! 


LA LL.B. DEGREE 


LaSalle's famous Law Library—used ns refer- 
ence in many Law libraries and Law offices— 
has enabled thousands to master Law sur- 
prisingly fast, in spare hours at home, for busi- 
ness and professional advanc 
‘These 14 remarkable volums 
leading professors 
basic field of Law 
plified ci 2 
You pidly with this great library, 
plus special lectures furnished. We guide you 
h personalized Problem Meth- 


ou learn by doing—b 
Gling legal problerns-—not by memorizing rules 
Send for two FREE 48-page booklets, "Law 
g for Leadership,” and “Evidence,” 


ng questions about Law and its value 
d telling how LaSalle Law graduates 
rapid advancement in business and 
ublic life. Mail coupon below. No obliga 


LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
417 5. Deorborn St. Dept. 483-L Chicago 5, ILL. 


Send me your two FREE booklets described above, 
without obligation, 


Name. 
Sweat 


~~ Ape. 


(VJ A 5 ROOM HOME ANYONE 
CAN BUILD COMPLETELY for only 


L. H. RIEDEL LUMBER CO. 


DEPT. St + MARLETTE, MICH. 
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Auto DIRECTION SIGNAL 


FLASH YOUR TURNS 
ELECTRICALLY 


®NEW DELUXE MODEL— 
rking and tall 


mount, sockets 
to change, holes to’ drill 


eEuch kit complete 
ING ELSE TO BUY. 
‘© Easy-operating chrome lev- 
er, sturdy die-cast housing 
Built to last for ye 
ey back guarantee, 


LESTER Products Company 


S-4, 1743 Milwaukee Avenue, Chicazo 47, Ilinols 


FALSE TEETH 


KLUTCH holds them tighter 


KLUTCH forms « comfort cushion; holds dental plates so much 

firmer and snugger that one can eat and talk with greater com~ 

fort and security; in many cases almost as well as with natural 

tee iat Jesene the constant fear of « dropping, reking 

chafiag plate, 25¢ and S0e at druggist, . If your druggist has 

| te Toney om substitutes, ut send us 10e and we will 
mall you @ generous trial box, OL P. tne 


KLUTCH CO., Box 5094-D, ELMIRA, N. Y 


HOUSE, LAWN. MARKERS 


$10.95 


U.S. Send 


For Fun 
Or Profit 


mately CRAFTPLANS Oita 


BIG-MONEY PROFESSION FOR YOU @ 


Save VPJ0 25% ON QUALITY 
» BALL-BEARING WHEELS 


SET" Compare f 
Bal eer Bete tsat 
Aries inte 


Beal 


ven Tne Bed he Used, wre Tee 
return BUSSE PRE Oy pntnes on trials” 


BILT-RITE WHEEL COMPANY 
520 East Missouri Ave. Dept. 74 Kansas City 6, Missouri 


JOBS LIKE THESE ARE 
AVAILABLE TO TRAINED 
MECHANICS. CHOOSE THE 
FIELD YOU LIKE BEST 


Get Complete Training 


Diesel Fuel Injection 
Automotive Motor Tune-up 
Diesel Engine Rebuilding 
General Garage Mechanic 
Agricultural Implements 
Auto Engine Rebuilding 
Auto Elec, Service 

Public Utilities 

Parts Dealers 


Bus & Truck Lines 
Industrial Maintenance 
Contracting & Excavating 
Business of Your Own 
AND MANY other 

similar openings 


EARN WHILE YOU LEARN 


Vth our practical Master Shop- 
Method Home ‘Training, you 
y at home in your spare 
You receive Spare “Kime 
Lessons. which show you 
how to earn while you Learn 
for extra money and experience. 
You Learn by DOING. 


TOOLS AND EQUIPMENT 


To make your training cu 
plete, we giv 

Chanic's ti 
illustrated 


as a regular 
part of your instruction. 


an Established Re: 


Operatioy 
Diesel Chart Man: 
Le 


TOOLS AND EQUIPMENT 
INVESTIGATE 


Secure Full Information 


Shop-Method Home Training by 
jent School 
Prepares you for Many Good Jobs 


NATIONAL SCHOOLS 


LOS ANGELES 3 


NATIONAL SCHOOLS, Dept. 
4000 South Figueroo Street 
Los Angeles 37, Californie 


NEW, ILLUSTRATED 
BOOK & SAMPLE 
LESSON SHOW 

HOW WE TRAIN 
YOU...SEND 
FOR THEM 
TODAY! 


APPROVED 
FOR 
VETERANS. 


Check coupon below 


ALIF. + EST.1905 


(tat in envelope of 


paste om penny pesteord) 
' 


AUTO. 


<8 
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Make 100% to 150% Profit! Yes, More Brilli 
E 
MANUFACTUR 
BUILDING BLOCKS 


In Your Own Bac! ck Yard 


int 


~ Than a Diamond! 
No Other Gem Like It! 
Amazing New Discovery 


ay for FREE lilustrated Hiter 


KENYA LAB! h 
Philadelphia 44, Pas 


18 W. Chelten Ave. 


‘rts HOIST & bibl 
Originally made to be wed on B-2% for i 
Slot on welded sec! Gate canbe 


EARN MORE 
MONEY! 


Personal Attendance w ATCH REPAIRING 


master watchmaker! 


© Graduates exmn his 


CHICAGO SCHOOL OF WATCHMA\ 
Dept. 440, 1008 Milwaukee Avenue, Ci 


NEW YORK INSTITUTE 
OF PHOTOGRAPHY 
10 West 33 Street, New York 1 
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Catia 0 ai puleninel lecome aw 


BLEGTRICAL ENGINEE 


¢MAJOR IN POWER OR ELECTRONICS 
¢B. S. DEGREE IN 36 MONTHS 


TOOK st the powerful trends which in- 
fluence your future in these fields. 
Men specializing in Power become 
equipped to serve the electrical power in- 
dustry, which must face an 80% expan- 
sion of its generating capacity by 1960. 
Men Specslsing in Electronics enter a 
science of tremendous, growing value—in 
communications, radio, television, broad- 
casting, high-frequency heating, power 
system control, printing and other fields. 
‘This 47-year-old Technical Institute and 
College offers important advantages to the 
young man preparing for these opportuni- 
ties. You are invited to get the full facts The World-famous Course in Power covers 24 technical spe- 
‘on what they mean to your career. Gialty subjects in Electrical Power, including 8 in Electrical 
Design. Students in the College of Electrical Engineering re- 
ceive practical technical laboratory experience on modern 
equipment. This is integrated, in each successive term, with 
fundamental education in engineering and the humanities, 


WRITE TODAY for this free, helpful guidance 
literature. See how these 6 to 36-month courses 
can lead to a worthwhile career. 


Without obligation, send: 

1 110-page Catalog 

1 48-page Pictorial bulletin 
“Your Career" 


The EI lies Course covers 19 technical spe- 
cialty subjects in Electronics Engineering, includ- 
ing 4 in Electronic Design, 


Iam interested in: ELECTRICAL ENGINEERING — 


Power (1) Electronics 
oe 


O)Radio-Television (] Electricity 1] Welding 
D Air Conditioning [Heating 1 Refrigeration 


MILWAUKEE 


SCHOOL of ENGINEERING 


Founded 1903 by Oscar Werwath 


Over 35,000 alumni and 1,555 
students, Faculty of 85 specialists. A 
Practical, military or academic training 
evaluated for advanced credit. Preparatory 
programs also available, 


TERMS OPEN JULY, OCTOBER, JANUARY, APRIL 


Zone... State... 
O Check if World War II Veteran 
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Write Stories 


pumas Articles 9 
Wie cthone Mysteries « 


Put your Future 
in your own hands 


Trained Men 


PRACTICAL SHOP TRAINING 


Enbrel jered 
NAME 
FREE 
Le) ag 


ort, 3 for. fe / 
* ear oo Make Money wi 


use money! These are surp 1 oak eveyone who lke 10 drow seat 


COVERALLS 
SEND NO MONEY! 


fourselt dey "Winscs as It washes: leaves no streaks or scraiches, 
se Puaraae eh 
a ep a 
YOUNG DISTRIBUTING ¢O. Ze eras See ae 
Dept. L 2605 Elmhurst Detroit 6, Mich. J} | Seniers anda ations! pineribu 


| THAD G. SMITH 11780 Camden Ave. Detroit 13, Mich. 


32 poPutar sciENcE 


YOU CAN GET 


Theory Puts 


ports estimate 400 serz0% 
nvand radio sete 
rh 10 


uring. Coneunien 
ied elds 


Send FREE Iastrated Book showing how 1 can make 
You st od in TELEVISION and Radio through training unde 
RTS Experts show you how } . of expert RTS Technicians. No obligation 


RADIO-TELEVISION TRAINING SCHOOL 
5100 $0. VERMONT AVE., LOS ANGELES 37, CALI, U.S.A. 
ESTABLISHED 1922 — 27 YEARS AGO 


aaeeee eee ol 


L 
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learn A Trade NOW! 
PRACTICAL 
SHOP TRAINING! 


———————— 
In Our Chicago Shops 


CIAUTO MECHANICS) WELDING—ARC and GAS 


(DIESEL MECHANICS) MACHINIST 
(PIANO TUNING 


(REFRIGERATION 
C BODY-FENDER 
ve Approved For G. 


icern by Belt 
Esrabilshed 1902—Day and 
Also the following Home Study Courses 
 ptastic (REFRIGERATION CD pieset 
= =CALL IN PERSON OR MAIL THIS AD TOm = 
GREER SHOP TRAINING 
SkEE}) 460 South stote st., Chicoge 5, II 


end, without oblieation free ion rexard 
ule checked nye (pecs whether you are a 


Ae 


TE: ABOUT 


a ge HEART WEAKNESS 
WA, Seam Se 


‘As an advisor in health- 
building he hes had 65 yeors’ 


Stronger than it was25 years 
‘090. He discovered o meth 
‘ed through the science of 


Kinestheropy that con be 


you ore enduring di 

comfart of ny kind te 
Soper left chest—the location 
of the heart=send 2. postal 

_ ard to Bernorr Macfodden 
Foundation, Ine. Dept. 164, 
535 Filth “Aven, New York 
17, N.Y ond information 
will be sent you thet moy 
Ultimately be life saving in 
choracter, 
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Build a 1911 Buick “Bug” 


COLORFUL ANTIQUE CAR FOR $2.50 


SHOWN above is Grandpa's racy little 
BUICK “Bug” Roadster! It’s one of 9 
famous antique autos that make up Hudson 
Miniatures’ “OLD TIMER” line of auto 
construction sets. They're 34" scale models 
that are fun to assemble and to collect for 
den or library. Start your collection today! 

3921 Marwell $2.50 1910 Model 


1903 Mi Ford... 
2.50 1903 Rami cf 


j2.50 


Hudson Miniatures’ ““OLD TIMERS’ 


HOBBY CENTER, Dept.28, Scranton 10, Pa. 


Here 
easy 


pensive equipment: so 
Row to act up your laboratory 
perform hundreds of ine 
Ring experiments, 
“Accurate tests ahow how to 
aiyue many common ful 
Clear instructios 
row to make testing ‘i 
Bera, colored inka. waterpriog 
Blue! Wood putty; stainiy ce 
Thent, “ete, How 'to male's 
Weather forecaster 
Siectrie. Gelt—do 
Slsctropiating, 
Showa‘how to d treks with 


a'photo- 
your" own 


dry tee, change mille into “win 
color Mowers, make paint that changes color—a flame that 
"iio? pages packed with 113 helpful diagrams, provide 
countiess hours of fun and make The Home Cheshiat « 
feal bargain, at only ‘si. DeLuxe’ edition, “Afall’ the 
Soupon "now fot your copy 


e = -- 
H MAIL THIS COUPON TODAY 
POPULAR SCIENCE MONTHLY, Dept. 450 
353 Fourth Avenue, New York 
Please send me “The Home Chemist". T will pay postman 


uly $1.49 plus postage on delivery, You guarantee com- 
Blete Satisfaction or money back in 10 days 


ZONE STATE 
‘it you enclose $1.49 with coupon we pay the postage. 


Plays from Start 

1 advertixemer 

to the ‘etter. I ean acteally 

lay "my" favorite. Instrument 
though I'm only atthe 


‘Aetnel names on reawest. Ple- 
tures’ by Professional Models 


SEE HOW EASY IT Is! 
MY COUNTRY 'TIS OF THEE, 
SWEET LAND OF LIBERTY 


sire these notes and you're play- 
ing "America." TRY 


To those who think 


LEARNING MUSIC 


is hard... 


IT—IT's FUN 


fasy as ABC this print and picture way 


© Pethaps you think learning music 
is a tedious grind. It isn’t any longer! 
Long hours of practicing humdrum 
scales and hard-work exercises are over 
and done with. 

You have no excuses . . . no alibis 
whatsoever for not getting started 
toward musical good times mow! For, 
through a new, easy, pleasant method, 
you can now learn co play right at 
home —without a private teacher—for 
only 2 few cents a day. 


Learn to Play by Playing 
The lessons come to you by mail from 
the famous U.S. School of 
Music . . . complete instruc- 
tions, large, clear diagrams 
and all the music you need. 
You study with a smile. You 
learn to play by playing real 
tunes by note. And it’s all so 
easy to understand. First you 
are fold how to do a thing. 
Then a picture shows you 
how. Then you do it your- 
self and hear it. 


If you're tired of just looking on at parties 
—if you've envied those who could entertain 
others—if learning music has always been a 
never-to-come-crue dream—let this time-tested 
home-study method come (0 your rescue, 
‘Over 850,000 people have studied music 
this modern, easy as ABC way. And remet 
ber, no matter whar instrument you choos 
the cost will average only a few cents a day, 
Our illustrated Free Booklet fully explains 
this remarkable course. It shows how you 
can learn to play quickly, and for a mere 
Fraction of the cost of old, slow methods. So 
decide which instrument ‘you want to play 
and mail che coupon today. The fascinating 
Free Booklet will be sent to you at once (0 
gether with a “Print and Picture” Sample. 
U, S. School of Music, 84 Brunswick Bldg., 


New York 10, N. Y. 52nd Year, 


FREE PRINT AND PICTURE SAMPLE 


® bias nsceument checked 


ine 
Tenor Banjo 01 
TT Fe a Wa parent mad Hig Coupe | 
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Tells H How You Can Learn to 


FREE BOOK 


Pytaeh Vou 


‘evige 
VALUES FROM S10 
10 $10,000 


posiat neo = aa a WARE MONEY. th 
France. ets, Lice 
% 


LANDSCAPING 


t . 
at W. Fon Sts Dewat 6, Michigen 


learn here the TRUTH about wie QMATIONAL LANDSCAPE, INSTITUTE 
sate oe Knees 48, Cat 


PSORIASIS 


Earn Top Pay of Start Own Busines. 
1s 17 A SREN oisease Sealed Units and Home Fre 


oR INTERNAL? Now Included in this Famous Book. 


‘arite Thousands of older 

Gr'send for month's supply (180 tablets). enclosing check 

or mony order fi yurers. training . 
SPINT & COMPANY, Dept. TF-40, Waterbury, Conn. EramsandU.S Army, 1321S, MICHIGAN AVE., CHICAGO 5 
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$200 GROSS IN MY FREE BOOK! MAIL COUPON 
FIRST WEEK! [ yuscason.nre-co 


Sen 
taining information about your Bieetrie Rug Washer and 
How I'can own my own permanent, profitable business. 


Some Make More, Some 
gles... Start This Busi- 
5, %jpmgness for YOUR OWN 


Would YOU like to owns per- shampoo few rues or carpets. ‘These customers 
Manca Year-round business fell their “friends 
in which it is possible to take in as much as $200 5 ‘and you should 
tose the frst week, as did L.A. Eagles? RE, to keep it crowing. Send the coupon RIGHT 
raynor ‘says: “I'made Sez Gross In one day.” NOW for booklet that explains everything. 
sie Newitn reports, “t have Averaged $173 eros wee s ; 
ber. wee were "report gross. {rom Der very Machine Guarantee 
Week to 812.000 per year, gH 
‘Surely’ YOU will Mani, to Investisate «golden ‘end Easy to Own 
opportunity” lke ou, need not have any 
Sbeclal skill or experience, but If you are ambitious, You take no risk. ‘These wonderful, fully suara 
Honest, and courteous. we will help you to start and feed _machines have been used and endorsed by 
aoe ae COUR OWN "moneresking ‘busines  larweat hotels, rallroads—~also Used by U.S: Gove / 
ieee shrek bre hich. ernment, Many’ individuals 
: Rave ‘built (up, successful 
No Shop Necessar Businesses" that made big 
Shep ay. profits, Mall” the coupon 
Our Electric Rug Washer cleans rugs and carpets TODAY and we will send 
fike new right on the customer's floor. “This auick, complete information, 
thorough ‘and highly efficient method removes dirt including how to start 
and erime, thus" testoring ‘the natural. ffesh and succeed in YOU! 
Beauty of floor coverings. Anyone can run it, Rugs business without a lara 
And catbele are nat hating. favertment.”"Don't a 
here are hundreds of possible customers in ay “Sour "BIG opportu 
YOUR ‘vicinity. Most of them have several fi nity. “Send the coupon 
Reding regular cleaning. "To get & aulek st AT ONCE. 1 


WEDS VON SCHRADER MFG. CO., 411 PI 


Soir OWN BUSINESS ! 


You don’t need elaborate fixtures or expensive equipment to be a suc- 
cessful electrical appliance service technician, Start NOW in a corner 
of your kitchen, basement or garage. Thousands have started at home 
in their spare time with CTS training, the oldest and largest electrical 
appliance school in the nation, 


SHOP METHOD HOME TRAINING 
Repair electrical appliances for friends and neighbors. Service electri- 
cal equipment for factories, stores, ete. Work full or part time as you 
prefer. CTS teaches you by having you work with your hands, build- 
ing, testing, repairing. All instructions profusely illus- 
trated with detailed drawings and phoographs. 


HLECTRONIC KIT EARN AS YOU LEARN 
eo Many graduates report having 


Micromet’ kit paid for entire course from earn- 


mt Rit sent o3o0" ings made while still learning! 


2 SEND FOR FREE BOOK 
MILLIONS OF ELECTRICAL SSeS 
APPLIANCES NEEDREPAIR BTA ania 


SEE atte nee ceo sre 
THE MECHANICALLY INCLINED Bnreanap tar aae eon aan kor Td 
MANS OPPORTUNITY FOR s 


“2316 MONEY. 
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SECURE YOUR FUTURE. 
3 TRADES in 1 CAREER 


WATCHMAKING —JEWELRY— ENGRAVING 
. STONE SETTING . 


Each Trade can be o full-time job; together they 
assure numerous high paying opportunities, or o 
business of your own, Profit by the Nationally 
Recognized Training Methods of the Kansas 


City School of Watchmaking. Enrollments now 
| 


ovoilable. 
CLIP AND MAIL THIS COUPON TODAY 


KANSAS CITY SCHOOL OF WATCHMAKING 
Admiral & Teacy, Kensos City 6, Missouri 


Nome. 
Street 


iy. 
1 Check Wt Veteran, 


For clear, safe vision 


@ WINDSHIELD 
WASHER 


CLEAR 
VISION AT 
THE TOUCH 
OF A BUTTON 


stall it yourselt—oll ports included 
nd only $4.49—money back gverente 


Har-ken speciatry co. 


614 FOREST AVE., OAK PARK, ILL. 
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MaKe YOOR Owns 
Ae 


Griffin READYCUT 
LEATHER PROJECTS 


Over 100 KITS in every kind of 
Tooling ond Corvingeather,oc- 
curately cut, all ports inclu 

Only Top Grade Leathers v 
You de the choosing. You d 
tooling, carving, stomp 

punching and assembling, 


EVERYTHING FOR THE 
LEATHER WORKER 


BURIED TREASURE. MINERALS 
AMAZING NEW GOLDAK LOCATORS 


SENSATIONAL NEW MODEL! 
ONLY 11 pounds weight! One hand 
operation! Money-Back Guaran 

Superiority, Write for full de 
THE GOLDAK co. [im 


SEWING 
MACHINE 


NEW LOW PRICE! 


2 | ee 


TECTRIry your 


WHICH OF THESE gAceiendttieu 
INTERESTS Zaz MOST? 


Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 

American School, founded in 1897 as an educational institution not for profit, can 
help you to reach your goal 


just as it has helped others . 
aine he pantie chives CHECK, CLIP AND MAIL COUPON NOW 


right, add your name and ad- °° mexican scHOOL, Dept, 446, Drexs! ot 58th, Chicago. 37, 
dress and mail it at once, The Without obligation.” Please send FREE and postpaid, bulletin and dé 
school will send you details on H ae 

its training plan and outline of igeration 
atudy prepared by specialists. 
There is no charge, no obli- 
gation, so send the coupon 


counting CO Dratting and Desten 
ae Monet D Draft 


immediately. Fo Ants srenerenent abit Fraime 
AMERICAN SCHOOL ee 


x YOUR CAR GLIDES with GLIDE-O-RIDE, 


DEALER INQUIRIES INVITED 
LARSON AUTOMOTIVE SUPPLIES, Dept. 36 
921 Francisqu ‘lifernio 


‘of photo: 
‘Newest charts | 
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Train for one of these Big Fields in the 
Largest & Best Equipped School of its Kind 


AUTO 


BOOKS ON APPROVAL 


Write for Free 
G. |. APPROVED Booklet Today 


CHICAGO seneet Ore SHOE Reeeneine 
126 E. 26th Street 


eit 
haut tries to improv 
fog "kind repairing by oie 
at ae riled 


CLARK. oP ICAL CO. 


0 Ave. t Co1028 


i lesa gat Raateaee 


fan TELEVISI wferones 


Prepare spare boars for good 
nal bletroie "an a fone 


UIPMENT OF 
CLUDED Witt 

forms, Write for FREE BOOK about "thie money MakinK Dre. 

Tession that is not affected by the machin 

aor MEGARRIE | Senor ot 


EASY TO LEARN CODE 


Philadelphia, Pa. 


it’s your economical 


BULB-TYPE AUTO 


WARNING WHISTLE 


BE THE FIRST to have one on your cor! 
WW'sfunt A non-blaring, loud, clear worn- 
Ing signal to pedestrians — gentle but 
firm! (Not 0 wolf whistle or siren.) Ins 

on ony cor—does not hook up 10 


ONLY $1.25 POSTPAID 
ORDER YOURS a 


ELIMINATE HAND SIGNALLING 


COMFORTABLE 
HoORIVING WITH THE 


Latent SWITCH 


09 . 
ALM. GOHMAN CO., BOX 241-A + WINDOM, MINN. 
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I MADE 


514 per DAY 


While still learning! 


F.V.—NEW YORK 


XQ 
t 
Gide ELECTRIC, APPLIANCE 


OPEN YOUR | SPARE oR FULL TIME 
‘ou can actually increase your income 

QIN, SHOP. | senile stil learning spare or Tull time 
enroll, rsend | ACT NOW 
you my New | Want'a good-paying business—a job in 
Book “How to | a fast-growing industry ? Send now for! 
Open Your Own | your Bi Plan for 
tno extra cost. PTS train | Your Success.” Get started NOW 
ing is more than a home study course | EASY TO LEARN 
invelectrie appliance repair and service. | Men of all ages, yes, even the man of| 
It gives you the “know how" on the | 69 can get into this expanding field. A 
operation of your shop from a business | REAL OPPORTUNITY for the prac 
standpoint: W bow to get | cal man who wants the BETTER THINGS 

Eve IN LIFE. The easy PTS Home Study Plan 
prepares you for greater earnings NOW ! 


H. T. ARMSTRONG| 
MAIL THIS COUPON TODAY 
PACIFIC TRAINING SCHOOL ¥. 1. armstronc. 


7219 So. Broadway, Dept.S-504 Los Angeles 3, Calif.) 
Please send me, without obligation, your free booklet and det 


‘auto ignition, auto- 
matic washers, gar- 
bage disposals, flu- 
orescent lights, irons, 
cleaners, etc., at 
home. 

FULL OR SPARE TIME 


and TASOPE EQUIP. 
F descriptive literature 


LOW COST BATTERIES = LIGHT WEIGHT = 2WAY SIGNAL = GTD. I-YEAR 
Detecron GEIGER COUNTERS Detecvon TREASURE DETECTORS 


Deno. 5637 CANUENGA Doph 4-8. NORTH HOLLYWOOD, CAL 


DOUGIAS SKY ROCKET 
"2000 PIN. JET 


z ™ Les Angus 26, Caltaala 
: va ned. Oris bathe ene, a $073 2 8 
Sat ! Selle Pris 1 
moving venta othe ait. MONEY BACK GUARANTEE. W Mame 


GED arse pone refund rarest nS anyn ORDER NOW. © ADORE 


PENETRATION FIGHTER AERO PUBLISHERS - LOS ANGELES 26, CALIF. 


apni. 1990 dl 


SETTERS | warcumarcine 


WESTERN PENNSYLVANIA 
HOROLOGICAL INSTITUTE 


DESK 39, FIRST FLOOR CHAMBER OF COMMERCE BLDG, 
PITTSBURGH 19, PENNA. 


| World’s Largest Watchmaking School 


Treasure and Mineral 
LOCATORS 
GEIGER-COUNTERS 
PURCHASE ON MONTHLY PAYMENTS 
FISHER RESEARCH LABORATORY Inc, 
z Palo Alte, Callt. 

‘new! 7 JEWELS! 
3 Year SERVICE GUARANTEE 
sisdnt oat SES 95 


ELECTRICAL TRAINING 


Intensive 32 weeks residence course in fundamentals of in- 


D = 
FT SUPPLIES. =| 


wre | LEATHER CRAFTOPLASTICS “POTTERY 

, 

Yor 

[CAIN sunning =INSTRUCTION BOOKS*ETC. 
wae wooc. TELEPHONES 


EPENDABLE 
CRAFT BLOCK PRINTING “BELT CRAFT* 
| Foxctag! DWINNELL CRAFT SHOP. 


GUARANTEED REBUILT JEEP MOTOR BLOCKS 
COMPLETE WITH PAN (Less Head) 
ie 3ggs° 


Stocks 


asst 
cf Jeap Ports 


AMG ® 


BERG TRUCK & PARTS CO., INC. 
13 So. Wabash Avenue, Dept. M-4, Chicago 
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coonfreaniaaeal Firestone 
Goodrich ES U.S. ROYAL 


lghtiy’ worn. Extra 


FREE Tube] 26 MONTHS GOLDEN RULE GUARANTEE BOND| 
[etree] france sar cea i 


A is Neuritis + Sciatica 
at suffer the distressing. pains of these 
diseateg after the usual remedies have failed 
learn about a specialized. system of treatment 
a ystems fully explained ia the 

s FREE BOOK: Whi 


BARBELLS 


Save Money—Buy the finest 

barbell equipment direct from our 

foundry—No other company can 

match our low price or value! 

Send to-day for our FREE Barbell Cotelog 
BUR BARBELL CO. 

Lyndhurst 4, New Jersey 


(MEN WANTED 


to Wear Made-to-Measure 


, SAMPLE SUITS 


‘ay No Money! Send No Money! 
t resist my sensational 
values in all-wool, made-to-meas- 
‘Bre suite. Actual garments clinch 

ce et easy for youto get 


for PRE 


samples, ; 
4 F. FIELD & SON, INC., Dept.D-1720 
rison and Throop Sts., Chicago 7, Iilincls 


get it now- 


ALLIED’S 1950 TV « 
RADIO CATALOG! 


EVERYTHING 
IN RADIO AT 
LOWEST PRICES 


ss 
reuvision ano ~=- Radiio’s Leading 
booalager Buying Guide 
> Save money on every radio 
need! Get the new 196-page 
1950 ALLIED Catalog, preferred 
ee peal by Soy in — 
the world's largest stocks 
SERVICE SUPPLIES Of top-quality equipment, all 


at low, money-saving prices! 
Latest ‘TV releases, home ra- 
dios and radio-phonos, Ama- 

PA systems 
lity Sound, re- 
corders, test instruments, 
builders” kits—plus thousands 
of parts, tubes, tools, books 
and diagrams. Have all the ad- 
vantages of quick delivery, 
complete selections, big sav- 
ings and expert, personal help 
from the World’s Largest Ra- 
dio Supply House. Send today 
for your FREE copy of the 1950 
Atiimp Radio Buying Guide! 


AMATEUR CEAR 


AMPLIFIERS, PA. 
‘SYSTEMS, RECORDERS: 


ALLIED RADIO 


ALLIED RADIO CORP. 


Chicage 7, Illinois 
(Rush FREE 1950 ALLIED Catalog 


Name.. 
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BALL-BEARING 
BUMPER JACK 


(© SAFEST, STURDIEST BUMPER JACK 
EVER BUILT 


(© PRESSED-STEEL TUBULAR SHAFT— 
RIGIDLY ATTACHED BASE. 


(© SAME PRINCIPLE OPERATES 
AIRPLANE WING FLAPS, 


(© HANDLE CAN'T SPIN WHILE CAR 
1S IN. AIR—FOLDS OUT OF WAY 
FOR STORING. 


© FITs EVERY BUMPER. 


ROLLING BALLS REDUCE FRICTION 
=A CHILD CAN OPERATE IT, 


AVAILABLE NOW 


New! PRINT YOUR 


te 
instructions 


Book of Money’ Staking Ideas AGENTS WANTED 


i 
FREE TRIAL OFFER! toot pottait ey for 10 ase 


ith po questions 
ROTO-PRINT CO., 211 North 7th St. Dept.C-1 St. Levis 1, Mo. 


AM rorutar science 


Lifetime Income 


Clean and Mothoroot rugs and u 


DURAPROOF resists moths and carpet beetles 
Your wervieo backed by a National Money 1ack 
st eoough mater oem yur ital 
TERMS, Send for FREE 

obligation, 


a 
NOW YOU CAN 


SHA 


IN YOUR CAR! 


Eh” SHIPPING CHARG! 


FAIR RADIO SALES 
132 SOUTH MAIN ST, LIMA, OHIO 


OLL POSES 
100 {ty MOpEL 


GORGEOUS PROFESSIONAL 
MODELS IM 100 POSES ON 
16 MM FILM STRIP 


£5.C.0.0. 


Always mention Popular Science 
when writing 


INDEPENDENT IRON WORKS 
2416 Eost 23rd Street, Dept. © 
Lot Angeles 11, Colif 


you GET A ROUND TRIP TY 
WEW YORK qd Bat: 
LARGE SCREEN 


ve samletsour pany. cola TELEVISION RECEIVER 
ih 


OF 10, 12% OR 16 INCH 
YOUR CHOICE picrufe te1évisioN TUBE 


CAN BE CONVERTED 
FOR COLOR TELEVISION 


storing her Aeilenal mate tant 


RITA FURNISHES EVERYTHING —TUBES, 
BATTERIES, and LARGE TV PICTURE TUBE 15 BIG 


TELEVISION- 
RADIO KITS 
AT NO EXTRA COST. 


: YOU BUILD THESE 

now —you can qualify for a kee) ILLUSTRATED 
“ UNITS 

Television eet of the nest con. & 


mereial quality, for your own use. 
You get'18 BIG KITS to enable RTTA, 


rer 
deastin 


including a radiotelegray nd 
radiotelephone transmitter, and 
many other testing units. 


No matter where you live, no 
RTTA’s 


perience i unnecessary. 


‘The kits you will receive contain 
all, the necessary TUBES and 
RIES 


C ASSOCIATION, DEPT. 154 
4. 


IEE Sample Lesson 
E Sample Lesson of 


Sore 
soa : 
a : tate 
You wil ara how to corsmeney FREE Sg gy ey 
Kreiner wgeannat Eee cine rf ae 
fe ceteeen Eee, Nene ace se ee 
fee pet area tastatse: 1S ed Uneos oe 
as 


RADIO TELEVISION TRAINING ASSOCIATION 1 
972 BROAD STREET NEWARK 2, NEW JERSEY en __h 
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BUILD 15 RADIOS...Only $14.75 


Absolutely No Knowledge Of Radio Necessary. 


Excellent Background For Telk 


You Need No Additional Parts. 


W'BLANNeg vot CANSOT MAKE A MISTARE 


DU-KIT. 


Generous Hank of Wire 


ied jobs in many bran 

‘cost WORLD TRADE COURSE teaches you quickly at 
hhome in spare time. No previous special experience or school 
ing needed. World Trade Certificate awarded. Write today 
for FREE. BOOKLET. No obligation. State if veteran. Air- 
‘mail reaches us overnight. THE MELLINGER CO., Exporters 
Importers, 1418-BY | Westwood, Los Angeles 24, Calif. 

"ARTS 


von’ MILITARY TRUCKS 


» 4 or 6 Wheel Drive at a SAVINGS— 
Ngee 


Ye to 20 Ports List 
jj2> Available on Most Makes Mili- 
“b\, tary Trucks and Jeep Models 
Write stating model of Truck 

Brices Quoted are Met Whalesale te Popular 
Stisnee Readers: Write for FREE Catalog 
fatherizing Kits 

JEEP ‘TOPS and CURTAINS 


Mite all military joo) 
only with back eurtal 
olor, Our low price, only 


Side curt 
only Ses 


Also avaliable Complete top with back curtain and 
doors and 5 windows. Less steel 


RecaeR O SaTS 


ins to match with doors 


va 
complete with Timken roller bearings, hubs and 
‘20 thud’ Wheels: Without takes.” axle Is 2 inches sa 
inches between ‘wheel mounting Ganges. Std width. 
With Single Wheels $59.50 With Dual Wheels $69.50 


WINCH CABLE—12”, 250 ft. 


Hundreds of Other Truck & Jeep Por Sepplies 


[All prices quoted good 30 days FOR. Kansas City, 25% 
Deposit Required on All’ Orders 


ey NITED AUTO PARTS (Onc 


1901 TROOST-GRI800-KANSAS CITY, MO. 


AG roruiar science 


Diesel » Auto Body & Fender 
REFRIGERATION « AIR CONDITIONING 
Practical traning in these big pay 

i, trouble. 


Wiities 
Lngineering 
Listitute 


1927 


trades covers overhauli 


Full information FREE! Write today 
2525 ShetieldAve., Dept. M4, Chicago 14, I, 


ARMY SURPLUS BARGAINS 
FOR THE HOME — SHOP — HANDYMAN 
‘Send for our FREE catalog of Surplus Bargains. All 
NEW top-quality merchandise, Buy from Army Surplus 
Sales of Fresno—and save! Also big stock of brand: 
hew home utility power hand-tools, drills, saws, etc, 
Ail’ products of Black & Decker. ‘Tremendous buying 
power and low overhead means lowest prices, 
ARMY SURPLUS SALES OF FRESNO—Dept. 14. 


e@ High School 


at Home 
Many Finish in 2 Years 


No classes. No time wasted going to and from school. 
Progress as fast as your time and abilities permit. 


Standard H. S. texts supplied. Thousands enrail each 
year in tl, 62-year-old echool. Send for FREE de- 
Ecriptive booklet 


AMERICAN SCHOOL, Dept. H446 
Drexel at 58th St., Chicago 37, III. 


Without obligation, please send FREE descriptive, 
ooklet. 


Name. 
Address. 


Ls 


Don’t Neglect Piles 
and Colon Troubles 


FREE BOOK—Explains Dangers of 
Associated Ailments 


Neglected piles, fistula and colon troubles often 
spread infection, ‘Learn about rheumatic and other 

associated chronic conditions, Write today for 164- 
a FREE BOOK, McCleary Clinic & Hospital, 471 
ms Blvd., Excelsior Springs, Mo. 


m PHOTO BOOK CATALOG 


5 books on 


Amrrican PHorooraPHy 
~ St. Paul 1, Minn, 


FREE! 


LEARN MOVIE 
PROJECTION 


‘The Motion Picture Theatre Busine 

portunities tor trained men. Get. 
‘with. a peomlsing future 

Gattiog. Extabllubed 23" years 


THEATRE INSTITUTE, 285 Wosbingion Sta. Elm 


Ball-Bearing SPEED WHEELS 


JUVENILE WHEELS 2 


F: ‘ie 
gx 135. 10 x 1.25. 
ax 10x 175 
Lid zis 10% 2°00 


ag 


orders. Mt Bose ‘plant 


JIM BROWN TOY COMPANY 
1093 HOME AVE. ‘AKRON 10, 


Don't Envy The 


Make $15 to $50 a Day 


(and work every day) 


Every skilled workman will tell 
Plumbers have the best of it W! Ne 
and SUMMER ‘the Plumber ia 
busy at top wages. No skilled Plumber 
is ever out of a job. . . compare his 
opportunities ‘with any trade, and 
decide where your opportunity is, 


Plumbing, to the man with 
know how, means profit, In- 
Yestigate Universal's “unique 
‘Shop Method” system 

This system, developed over a 
quarter century ago by a mas- 
ter plumber, offers, you th 
opportunity.’ to quickly. jet 
Jato ‘the plumbing ‘businens 


Own Your Own 
PLUMBING 
BUSINESS 


No other busi- 
ness offers you 
the opportunity 
of starting in 
your own busi- 


ot “war'born school? 

but a. plumbing ‘schoo! 

‘developed “ahd operated by 
plumbers since 196. 

ess, and making 


goodprofts, wih | BE A PLUMBER 
Hitter Oates, ams In Just 32 Weeks 


vestment 
Universal's§ Now, just 32 weeks of inten- 


Deer aa aD Nee tdsing omtpe sould Bs 
fpeining and a ere maak Scat got 2,8 


Si apprenticaaniys Donte anys 
JOURNEYMAN J injoy them. ° PE Proms « 
PLUMBER 
Gets Good 
Solary 


Master Plumbers 
own their own 


System Shows How With 
Tools . . . Not Books 
Universal's, highly developed 

Inethod ‘makes pi 
sBeclaldevelopedsyst " 
ee eess oan | ing how to use plumbing tools 
shop, A Journey: I ve. not books, Hive ny iatruc 
Master. With umber" capnble. of showin 

; Ber" eapable of showin 

Universal’s# every trick of the de = 
training a Jour-} Lead Work ©. - Blueprint for 
neyman can de-ff pian reading, étc. This offers 
pend on high@ h ‘wonderful’ opportunity. tor 
wages from the} the man’ who iies to work 


with tools. 
FREE Over 7,000 Successful Plumbers 
Recommend This School 
DEANS SHOW fF This system tas made more th 
You HOW TO START 
You can start now to 


7000 
i 


Vniverial Plumbing Schoo! that 
fhm‘. the Foad to prods, 


imply fling out 

the coupon and foal 

ing ‘it on a 

write Gatrer 

Plumbing Scheel 

Holmes, Kansas 
‘ 


‘developed ty" plumber 
ened and operated by Heensed 


FREE de 


1 dares 


1 cas, = State. 
Gi Aoproved.” Established 1023 


| UNIVERSAL PLUMBING SCHOOL 
KANSAS CITY, MO. | 
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Here’s How CREI Prepares You for a 
Professional Career with Industry-Recognized 
‘Training in a Minimum of Time 


TELEVISION 


RADIO - ELECTRONICS ENGINEERING 


Ques of CREI residence school are preferred 


iby industry because of their trating and ability 
This recognition isthe reason that CR 
qu 


gomplete laborator 
New stu 
may advance 
course with « 
of 


hops and equipment. 
epted twice Inonthly ,and ea: 
rapidly as he is capable. The basic 
eclalized course requires an average 
complete, CREL is recognized 
of the country 
technical institutes, 
work is of 
Prepares the young man 
for a good job in industry 
1 of time, 
‘Aooroves 


APITOL RADIO ENGINEERING INSTITUTE | 


‘An Accreaited Techical Institute Founded tm 8927 


Paint Sprayer At Such A LOW PRICE 
Twigger one seeay GUARANTEED FOR 1 FULL YEAR! 


This sensational, new, Portable Electric Sprayer will save you 
Inany hours and dollars on screens, furniture, auto touch-ups. 
‘and thousands of paint and spray Jobs for the home, farm and 
Office. "Entire outfit is a compact. lightweight unit. Sprays 
with any type paint, lacquer, enamel, ete. either oll or water 
base. "Applies a smooth. uniform finish. Sprayer stays clean. 
‘won't clog or drip because of special plating Inside sun Ten 
yy use of sprayer for any Job. Com- 
‘dest there Is.” Delivers 20 Ibs. pressure 
MONEY! JUST MAIL 
‘Tis AD then pay postman on arrival only $16.95 plus small 
delivery charge. Keep Sprayer for 10 davs at our risk. If not 
Gelizhted return for full purchase price refund, 


STEVEN RICKY, Dep't B, 1227 Loyola Ave., Chicago 26, tinois 
4B roruLar SCIENCE 


Electric MOTOR POWERED | 


| Command Bigger Money! 


STUDY LAW 


| STUDY AT HOME for BUSINESS SUCCESS and 
LARGER PERSONAL EARNINGS. 40 years expert 
instruction—over 114,000 students enrolled, LLB 
Degree awarded. All text material furnished. Easy 
payment plan. Send now for FREE BOOK— ‘Law and 
Executive Guidance.” It explains the course—how 
you may enroll and the many ways you may profit 
Study. Write TODAY to: 


OIL FILTER REFILLS . 


Here's News! Ordinary wile paper makes an ideal oil 

filter. Laboratory tests prove i Cleans oll faster and beter 

than popular makes of fiter elements All you need 1. 

Simple sce of Retif Adapter Plates-+ and. You can start 
colle paper rolls (costing about 10¢) in your 

iter. For proof and descripave literature, sen 


"Dat 11, 1238 Me, Hiphand Ave, Loe Angles 34 Cat, 


HOW fo Make Your Own 


FIGURINE MOLDS 


‘ame 


RADIOACTIVE ORE DETECTOR 


This wemly Gevelope salar aba instrument i 
2 praca tol tor the prospects, assayed 


Always mention Popular Science 
when writing 


the- WEI 


CALENDAR 
wi 


DOW 


Send 
| 


_GET THIS 1950 CAR ENGINE PROTECTION 


ifu- MARVEL 
INVERSE OILER 


FOR CONSTANT UPPER CYLINDER LUBRICATION 


Here's the famous auxiliary lubricating oil system—in a sensational 
new, low cost, 1 Quart size—that meters MARVEL Mystery Oil to 
critical upper cylinder engine parts precisely in accordance with the 
demands of your engine under load. This new, compact OILER, with 
visible oil supply, functions on the same exclusive MARVEL prin- 
ciple—inversely to manifold vacuum—retarding feed when throttle 
is closed or at engine idle. You'll keep ring, piston and valve wear 
down and performance way UP with the MARVEL INVERSE 
OILER on your car. 


MARVEL MYSTERY OIL 
Learn about MARVEL Mystery Oil 
too—the nationally recognized 
leader among oil improving addi- 
tives. Added to your regular motor 
oil, it shields vital parts from ex- 
cessive frictional wear with its great 
film strength—producesa slow idle, 
faster engine pick-up and an even 
power pull. 


EMEROL MANUFACTURING CO.,INC.\<— 
242 WEST 69 ST. (DEPT. P.S.) NEW YORK 23, N. Y. 


"AMAZING NEW /NSTRUMENT, 


MEASURES DISTANCE AT SIGHT! iC!) 


INSTANTLY FINDS EXACT FOCUS SETTING FOR 
SHARPEST, CLEAREST PICTURES FROM YOUR CAMERA. 
Just dook, at the subject through this professional IDEAL 
RECISION RANGEFINDER.. Tura the ‘nob until the 
double images come together. ‘and read the exact distance 

chit 


ele ature rad co cue era 
ACC HONT iN Punto Ven Cle oL or 
avn 


Get one today at your cond enty $3 for teedtats prepatd shen 
FEDERAL INSTRUMENT C ‘col 


RP. Dept. PS-4, 14-02 Broadway, LIC. 6, N.Y. 


CHRONOMETRIC TACHOMETER | 
S. NAVY tea gee 


MOTOR BLOWER 


‘aad $1.80 


Order these surplus, bargains, 
Cachometer erders. Add pesiage to other items 


SURPLUS EXSIMEZEEY 5720 WILSHIRE BLVD., 


Oemlers! ASSOCIATED LOS ANGELES 36, CALIF. 


UII III III IIE 
Our 257th Advertisement 


REAL DIESEL ENGINE! 


* 
* 

* 

* 

* 

x 

© tae for, planes, 
Actually “rons at 
3500 ie * 
* 

* 

* 

* 

* 

* 

* 

* 


they look and feel 


just like the 
shoes you are 
now wearing 


and they make you 


imost 2 INCHES 
od 


‘Send $2. bd 
* * 
% ovum wossr Gon, Dep.$, 17 & 128 St, New York 35, W.¥. 


e, FIGURE DRAWING Js sy! 


ELEVATORS et Sete 


NEIGNT-INCRLASING SOLS Instantly! They cost 
OPER @n TEE no more than other fine 

1 STONE TARLOW CO., NC, Dep. PE4, , Broekon 6, Mas. 

‘Please sand me Free Booklet an name of nearest dealer. 


NAME 


ADDRESS 
sterer's 


WEST COAST UNIVERSITY, Extension Dept. PS-40 
1601 8. Western Ave. Los Angeles 6, Calif, 


RUPTURE! 


‘An amazing Air-Cushion 
yer es Eiveotion ‘allows body 
COMMERCIAL TRADES INSTITUTE ght oat oo sanitary. 
h 20th St. i cheap. Day and night protection hepa 
ated senaal to Teas Herewenecmtwentzest muscles gently but sut 
Roni emt gn Tratt Write NOW for reg Bovklot and 


5 YEAR WRITTEN GUARANTEE ee cee eer 


BULOVA 15 JEWEL Broke Common Ste tra mi 


Sw 17 EL 
WRIST WATCH 


FREE FOUBER: Se Waite oR FREE, fe ree feaac tae 


{OR iNFORMATION: tere frown St, Gred Raps 8 


50 rorutar science 


N FALSE TEETH 
IN ONE a 


Loose, Cracked or Chipped 
into Perfect Fitting Natural Beauty- 
Pink Dupont PLASTIC PLATES 
NEW METHOD—NO IMPRESSION NEEDED 


No more loose plate discomfort or dange 
health thru improperly chewed food. ° 
germ-breeding cracks and crevices. Y. 
Will be like new. This offer good only f you wear 
or have fal now. We show you how to 
tighten loose plates before duplication. 


SEND NO MONEY —WRITE FOR DETAILS TODAY 
BEST DENTAL CO. Dept. 


‘475 Sth AVENUE, NEW YORK 16, N.Y. 


[Bea DETECTIVE 


A CHALLENGE FROM WASHINGTON, D.,¢. 223 
rable 


BUSINESS UNIVERSITY AND 
EXTENSION SCHOOL 


Safety 
Switch and the 
battery is com- 


battery life and 
eliminate dangers 
of fire. Simple to 
install. 


Send for further 
information. 


Safety Master Switch shown 
above retails for only $7 95 


R&C OF PENN, INC. - Raney 1, PENNSYLVANIA 


ETE OUTFIT—ONLY. r $3, 50 


ae 


STUDY A aT HOME 


ITH AN EDUCATIONAL 


Courses in ENGINEERING: Electrical, Ch 
romotive, 


y seeanica Dratt- 


ology: Phy 
Law! Business and Commurce, Accounting; Mathematics: Sta: 


fistics: Aeriesiture 
y-Roasevat incorporated, 4610-A3, Sheridan Rd,,Chicag 40, inns 
‘Aprit. 1950 5] 


‘money In. ELECTRICITY! 


ith SAA 
APPLIED PRAC TICAL iat 


ELECTRICITY 


NEW! Trash Disposal Unit 
Burns Refuse Safely 


A new type outdoor dispose- 
Sefeiycand auiekly burns 
trash in any “tie “Ait rsh 


sardly built to last for years, Nothing 
Rowdee waichine it mot blow over. Wm 


USE st FREE. For 1 DAYS! 


WIND - MASTER 


PLASTIC WIND DEFLECTOR 


WATCHMAK NG 


Watchmaker—Be Independent 


aoe 


ally Advertised | « 
TWONEW CARS 
NYLONS | :j:ec¢srmecnss 


Marine & Police Radio fais E ecoushly. 72 weeks 
Engineering course equivalent to 3 years’ college radio 
work. Approved Veteran Training. Catalog upon request, 


VALPARAISO TECHNICAL INSTITUTE 
Dept. soz Valparaiso, Inc. 


SIOUX FALLS 


FREE 
CIRCULAR Sioux airs 50 
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GENUINE 


BUELL 


AIR HORNS 


$3950 


Postpaid 
COMPLETE KIT 


Speedy Power Tool 
Does 1000 Jobs 


Your Preventive 
Accident Insurance 


Polishing 
Money-Back a cor 
Guarantee: 


Compressor €: 

be added, Some horns os You must be absolutely safis- 

heord on Greyhoun fled with your purchase of Buell 

dealer or send $39.5 ‘Air Horns or your money will 
er 0.0, bbe immedictely refunded. 


MANUFACTURING COMPANY * PLAKT 3 
BUELL sheen tom ces ‘Char $, tos 


HOME-UTILIT) XN 


5” Electric SANDER-POLISHER “© 


Waxing $29.95 
Furniture (vith sanding-polishing ottochments) 
No Handier Tool for Your Home-Farm Use! 


Polishing cars and silverware; waxing furniture; removing 
‘a raft of jobs 


WALBcHoOL, 


The BLACK & DECKER Mfg., Co. 


HOME-GTIUTY 


FOR QUIETER PERFORMANCE ys 
that is actualh 


1A" Drills Ye" Delile 6” Sows Drill Kite Grinders 


HIGHEST ROYALTIES and CASH 
FOR YOUR INVENTIONS 


(Potented ond Potent Pending only) 


Write for FREE booklet without obligation 


UNIVERSAL MARKETING CO. 


354 S. SPRING ST. (Suite C) LOS ANGELES 13, CALIF. 
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BIG BUILDING BOOKS 


12th Edition for 


EXAMINATION 
SEND NO MONEY 


a lve-wiep bullder. do re; 
ra 


ib 
tind’ many other subjects 
0 ustrations 


‘A nationwide building boom Is in full 
sawing’ and trained men are needed. Big. 0} 
for MEN WHO 


Name 


r 80% SAVINGS 
ON WAR SURPLUS 


LT. WT. ALUMINUM 
IANO HINGE 


HEAVY DUTY STEEL 


PIANO HINGE 


| oT 


Enjoy a hobby that’s fun! 


moore Get this picture-packed 


pannonsins 
yon 18 


book on Model Railroad- 
ing now! 


« conateucive 
pure with he. 


roading fot 
ie oe JOEL MAILROADER MAGAZINE, DEPT. 


Mutwaube 3, Wis. 


UPHOLSTERING LESSON 


Send 10 cents in coin for illustrated upholstering lesson 
thot shows how to te. springs, opply webbing ond 
reupholster o small choir. Upholstery supply pr 

of tools, foom rubber, furniture frames, springs, 
tion leather and everything for repairing or making 
furniture included. 

THE TYCON COMPANY, 


pt. 45, CHALFONT, PA, 


ASSOCIATED SPECIALTIES, ct trate L Detroit ih ‘lich, 


Always Mention Popular Science 
when writing 


TRAIN NOW... FOR AN 


AVIATION CAREER 


IM SUNNY SOUTHERN CALIFORNIA 


‘ARROMAUTICAL ENGINEERING - MASTER AVIATION MECHANICS 
MAXIMUM TRAINING IN MINIMUM TIME 


Dept. PS-4 5637 W. 


ed 
Chicago. tilinois 
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CAL-AERO TECHNICAL INSTITUTE 


GRAND CENTRAL AIR TERMINAL + GLENDALE 1, CALIFORNIA 


Happy Is The Day 
When Backache 
Goes Away.... 


As we get older, stress and strain, over-exertion, exces 
ve smoking oF exposure to cold sometimes slows down 
kidney function, This may lead many folks to complain 
of nagging backache, loss of pep and energy, headaches 
And dizziness, Getting up nights or frequent passages 
may result from minor bladder irritations due to cold, 
dampness or dietary indiseretion 4 

Tf your discomforts are due to these eauses, don't wait, 
try Doan's Pills, a mild diuretic. Used successfully by 
millions for over 0 years, While these symptoms may 
often otherwise occur, it's amazing how many times 
Doan’s give happy relief —help the 15 miles of kidney 
tubes and filters flush out waste, Get Doan's Pills today! 


COPY ANY PICTURE 


WITH THE 


AMAZING PANTOGRAPH 


DAVID W. WOLF 
0. Box 113-D, Lefferts Sta Brooklyn 25, N.Y. 


RUPTURE-EASER 


FOR MEN, WOMEN AND CHILDREN 


A strong, form Titting, wathable sp- 
Port, Buck lecinx adjuttable. "Sn 

Spin front Et 

Soft. flat groin pad. No steel oF 
Teather, bands. Uhexcelint for com: 
fort. Al after-operation 
Aubbort” "Give" measure “around. the 


Towest part of the absiomen. Specify 
Hight of lett nde or double. We 

postage except on COD's PIPER 
308 East 12th Deot. Pi 


FR LEARN TO WRITE 


FOR BUSINESS AND SOCIAL SUCCESS. 
neon rose tas 
iia 


Protect yourself and others, Size and 
strengih” mean nothing Knowledge 
nd skilt enable you to master any 

aint biggest bullies 


Judo experts. Volume 'T, basic and 
Advanced holds, Volume 2. very ad 


Leal vanced. cach volume S150 


BoTH BooKs $2.50 rostral 
S-day Money Back Offer. ACT NOW! 


Offer! 
SAVE... 


DEPT. PS- 


WMPROVED JUDO, INC. ppp 75,5. opt, mk 


EARN MORE in 
DRAFTING 


MORE 
OPPORTUNITIES 
for 
EMPLOYMENT 
and PROMOTION 


‘Here 1 am at ws ng oq money as a drattsnan, 
mm glad T sent the coupon to Chicago Tech for that Free 
rial esaon and found out how eaay i is to Yearm 

ing in spare time at home. Today 1 feel secure in my ob 
betause the deatismance work comes fist en ‘any? ey 
Project. And, in addition. craftsmen can't ‘be ‘replaced 
frit machines, What's more feel Tm slated for prome- 
ion and. more pay. because 1 see so many draftsmen ad- 
vancing to high-pay jobs.” m 


LEARN IN SPARE TIME—AT HOME! 


(oF at the College In Chicago) 
A few hours of pleasant home study every week—t 
ll, ‘No interference with your present job, 
foe, need drawing outitt Tneluded. With Chicago ‘reel't 
hp ou tenn yoursct ste by stp. Th teste metiod 
“developed ‘over 46 years of CTE: progres! prepares 
imen quickly for Rood postions tnrindistrye 
FREE INFORMATION—SEND COUPON 
To prove to you haw casy It ln to learn 
Brake’ a Ree'hy he. Chleage ach 
‘ovcharge tor tie fe oe 
Ti" Sue and sit coo 
Post card tod 


‘Muflers—All Ford, Chev., Ply...$4.45 
All Buick, Pont., Olds, Chrys., 
Dodge, Hudson, K.F., Pack., ete 
V-8 and Mere. Duals 

(32-49 nel.) 


$15.95 


$5.45 


Beautifull 
SANDEE 


DURABILITY 


‘A SANDEE Sportone will outlast two ordinory muMers ond 
ive More Powerl More Speed! More Mileagel—plus a tone 
vality unsurpassed 

Please ship (item): —_ 

Cor ond -Yeor—— Nome 


Ravens 
SANDEE MUFFLER CO. 5643 Corryne Pl. Culver City, Cal 
apni. 1950 5§ 


NOW, 


IT’S EASY 
TO BUILD 
YOUR OWN 


Hunting and Fishing Lodges, 
Cabins, Bungalows 


A big book of definite instructions made for beginners. If you can handle a ham- 
mer and saw, there's no reason why you can’t build a bang-up cabin in the woods 
or a bungalow on the lake or shore, or a roadside stand, and make one you or any- 
one would be glad to look at, live in, or own. 

Here are complete plans, and step-by-step instructions 
for every stage of the work. Designs for numerous log 
cabins, lodges, tourist homes, wayside stands, bungalows. 


EVERYTHING SIMPLIFIED 


Not just a book of pictures but a full course of instruc- 
tion. You will make no mistakes because every step is ex- 
plained and shown in picture diagrams. Every 
problem of location, drainage, water supply, 
etc. is clearly explained. Tells how to cut and 
erect your structure—all about floors, roofs, Satisfaction Guaranteed 
windows, doors,—how to do the whole job from 
foundation to chimney top. What to do inside and out- a 
side. Don't imagine its hard—when you see the book fee’ to promprly refund “your 
you'll be aching to grab some tools and get to work. money. 

Tells all about how to select mate: 


tials before you start—what lumber MAIL THIS COUP ON 


Postage when the book arrives. 


If, after examining this man- 
1. 'you are not completely sat- 


to use, etc. A revelation in simplicity. 


Dept. 450 
353 Fourth Avenue, New York 10, N.Y. 


Send me “HOW, TO BUILD CABINS, LODGES, 
BUNGALOWS.” I will pay postman $1.98 plus a 
few cents postage when the book arrives. If dis- 
satisfied you guarantee t0 telund my, money it 'T 
Send the book back within ten days. (If you prefer 
to pay now send $1.98 with order) 


NAME. 


COMPLETE MANUAL 


SHOWS HOW 


This new manual “HOW TO 
BUILD CABINS, LODGES, 
BUNGALOWS" is the latest com- 
plete guide-book on the subject. 
Prepared by experts for Popular 
Science Monthly readers—you can 
be sure it is as genuine as such a 
book can be made. E crv... 


ADDRESS. 


nn ZONE... STATE. 
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CHRONOGRAPH 4 
SUPER QuALiITY (7 


KS 


i 


BARBELLS 


f Finest Quality $7.08 up 
FREE CATALOG 


MAKE YOUR OWN 
RUBBER MOLDS 


‘A wonderful opportu- figurines, ash trays, ornae 


iay"te reall Tremen: (y ) men tes) Use “ruber 
os Stare i for reste: 
in'basement oF earage \| / tone MAKEY imo Sar 


cast thousands of per 
fect book ends, plaques, 


PLASTIC ARTS STUDIO 


Fe de MUNCIE TROTANA 


NERVOUS STOMACH 


ALLIMIN relieves distressing symptoms of “nervous stomach” 
heaviness alter meals, belching, bloating and colic due to 

was, ALLIMIN, has been scientiically tested. b 

found highly effective, World famous—more than a Y% bil- 

ion sold to date, At ail drug stores. 


LIMIN Garlic Tablets 


HOW TO MAKE MONEY! 
prema ycoerrame 


A REAL SURE-FIRE SELLER! 
THUGS AND THIEVES BEWARE! 


smothering clouds 
the most victone 


‘powerful Tear Gar eartridges fully guaranteed, “Many tho 
Order Jour outtt todas. Not sold) to. minors 
Hagen Supply Corp. Dept. D-504 St, Paul 4, Minn. 


doctors and 


We'ANY artnlewienihen, wood plas. peser, 
wie’ twetly baby shoe. saluetien. heures de fa 


DEGREE IN 
27 MONTHS 


ENGINEERING 


Big Demand for Graduate: 


AERONAUTICAL, CHEMICAL, CIVIL, ELECTRICAL, 
TEAL ond RADIO. ENGINEERING’ (including Tel 
Hundreds of young men mnyinuering deuroe 
Enthia recogaised institu ontinuous op 

ton, New terms. start 


pr weering preparatory courses 
ate Torelyn countries. Enter 
June, September. December, March. Send coupon for free 
Zatalog and full Information’ Enrolt now. 


_——-SEND COUPON TODAY: —————— 


| INDIANA TECHNICAL COLLEGE | 


| 640 £. Washington Boule 
indiane 


i eronautic a 
| peiroelsd 
| 5 


EATH DEFYING iy 
DEA y 


ADVENTURE x 


Men who live danger- 


aes im stra 
He ourful 


breathtaking adven- 
fures every month in 
Wibe WORLD MaG- 


most thrilling true-life 
Stories.” Every story 
charged with” quick- 


Join the world-wide 
Brotherhood of the 
WIDE WORLD. Send 
‘coupon below NOW! 


CLIP AND MAIL 


snotographs and draw- 
ings, WIDE WORLD 
isa ms lovers 
cl aceion-pachea 
Sdventure. 


PRINT youR OWN r 
POST CARDS N 


toguiries and cons 
to ue GEM STENCIL DUPLICATOR & 
BBE iseat'for Adversing, Announcements, Notices, 
Labels, Formas Pope Bue harsinede ef uses for 


of 
ie Ta Sree, Pa term 


Sei pou reureel ‘ise tO days sad eat 
Wh rice mentthe CE mo Scans coy 
‘The GEM must sell itself: you be the judge. | | 

a BOND EQUIPMENT CO. + Dept. 151 
es a 


6633 Enright * Mo. 
SEND NO MONEY + FREE TRIAL OFFER 
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YOUR 
“DREAMHOUSE” 


Home 


ETIAN BLINDS | 


7 {LLUSTRATED C COMIC 
TSE tems Mapa! 
a Theyre filed with rare ar 


toons. Fullof FUN and HU 

TO DIFFERENT booklet s(andother 

offer) sentpoxtoaid for 
in plain sealed wrapper.NoC.0D 


NUDKI, Dept 349 BOK IZ6°80.,6.F 0, NEW YORK: 


Lean CARPENTRY 
BRICK LAYING 


F BUILDING TRADES, Dept. PS. 


BUY U.S. SAVINGS 


BONDS 
BUIL 


AND RUN A MODEL RAILROAD 
AHOBBY FOR REAL CRAFTSMEN 


JOIN 300,000 MODEL RAILROAD FANS 


Cor Kit.......$2.95 Wim 
Varney Switch Engine Kit Com- 
plete with electric motor....$15.00 


‘Train Kit Drive of 
ine, Tenet, 3. Flat ca 
$2 


‘TRAIN DEPT. S, Mail Order Supply Co. 
3511 CONNER ST., MY. G66, a 


Piles May Lead to ME-in - 


Chronic Ailments bs 
FREE BOOK—Explains the arut? * 


Causes and Effects Gonld ke i 4 


YES—you may be ina 
rur—just getting by—and not fully realizing it, 
Every day you stay in that rut you “dig deeper 
—make it harder and harder to get out. 
So today while you think of it, take stock of 
yourself—are you getting ahead as fast as you 
should—are you satished to go along in a small 


No obligation. Write to Thornton & Minor job at small pay the rest of your life? 
Clinic, Suite 449, 911 E. Linwood, Kansas Hundreds of thousands of our students have 
City 3, Mo. won promotion and more money—and the prestige 


and happiness that success brings—perhaps we 
= can help you. 


Better investigate—the coupon below is for yout 
in 38. ‘convenience, Just check the held of your choice 
WASH YOUR CAR wivuits: inde seid you witout oan alin 
INITH FAST, EASY FOUNTAIN BRUSH. TURNS. WORK INTO PLEASURE. imation on tha ield—the requirements and oppot- 
tunities—plus "Ten Years’ Promotion in One”— 

a book which has helped many men. 
‘NO COLD, WET HANDS! ‘Take the first step to get out of that rut—make 

tes. eine 3 Hare Hae $635 more money—get a better job. 


zen ae es, LASALLE Extension University 
A Correspondence Institution 
17 5. Dearborn St, Dept. 483-8, Chicago 5, 


{Lam in a rut, 1 don’t want to stay in it. Please sen 
‘me your free 48:paxe booklet on the field I have ma 
below and full information about your spare-time t 
ing. 


5 Teame'M 
5 Foreman 
5 tnduntetat 
5 Stenoeoy 

thacthins 


TRI-STATE COLLEGE 


B.S, Civil, Blect., Mech., Chem, Aero, Radio Make Garden Masonry 
DEGREE IN. See, Visit campus, neerwell equippe for Spare-Time Profits 
27 MONTHS fabs: Low cost, Brep. cou 
Founded | 


Fe tates Jone set ton ech ees. | Millions of homes can use these Ornamental prod- 


ucts — urns, vases, flower boxes, bird baths, lawn 
eS Se Seats, flagstones, etc. Easily made of sand and 
cement. Permanently glazed in a range of smart 
SENSATIONAL NEW colors. Distinctive — attractive — quick selling. 
cLean-ue 


GUMFINGER Rake Eye-Appeal Makes for Cash- 


TOUGH, SPRINGY RUBBER TEETH ——— and-Carry Sales 


Selling prices allow 200% to 
300% mark-up on basic costs, ¢ —= 


Vf oats tmaitiaverement 
beeded for supply of mold. 
Easily set up. te. shed or ga- 2 


|| rage.’ Write immediately 

|| catalogue OM and 

||| cotocRETE INDUSTRIES, INC. 
570 Ottawa Ave., Holland, Mich. 


DEALERS 


WANTED "'Sarisracrion cuaRanreco 


MOORE PRODUCTS co. 
4819 stpertor Aver leveisna 3. Onio 


Magic Liquid Plastic 
STRIKES, LAY-OFFS, having to deal with 
Pinch-Penny Bosses—these things often hit 
some of us mighty hard, But there may be 
a way out for you like many others. Here's 
Your chance to see about having a business 
of your own, Instead of “having all your 
in one basket,"" get going on a SEC- 
source of income. Begin at home in 
ime. Mak ith Casto- 
new, magic, liquid plastic. Profits run 
300% to' 700% above material cost. Make 
83.00 to $5.00 an hour in your extra time. 
Exciting, interesting, different. Embed real 


flowers, ‘photos, shells, butterflies, coins 
medals, to make distinctive costume Jew: 
elry pleces, hi-sty! baby 
shoe sets, wall plagt lamp 


other things that 
SELL ON SIGHT. 


Quits Job—Now has Own Busines 
i te Neate te Mate joy 
Haran Mauna cea ence 
HRS tien eae aa beck} 

Lear, Sees | 


hind a Job."" Others also succeeding far bet 
fer ‘than | they. expected 
Start: small. Grow. ble 
our hog ax hendquart 

rast. 

Bie. 
‘hows: how 
how to 


at handsome prot. | Send 
Bbe today for your copy of 

eA Way to Success The 

Gastolite ‘Con. Dept. D2, 

Woodstock, 


IKURLASH CO., 128 SOUTH AVE., ROCHESTER 4, N.Y. 


GETTING DEAF? 


Don't let deafness kill the joys of living. Do 
as hundreds of thousands have done. Let a 
home trial proye you can even hear a whisper. 
Here's Zenith’s amazing guarantee—if any 
$200.00 hearing aid outperforms Zenith’s 
newest, tiny, 6% oz. single-unit “Miniature” 
Radionic Hearing Aid in eficiency or econ- 
‘omy, your money back—under our 10-Day 
Return Privilege. Only $75.00 complete, ready 
to wear. For authorized Zenith Hearing Aid 
Dealer in your locality, consult your classified 
telephone books or, write us for complete 
coast-to-coast dealer list. Free descriptive liter- 
ature upon request. Address: 

Zenith Radio Corporation, Hearing Aid Division 

Dept. 492 
5801 West Dickens Avenue, Chicago 39, Illinois 


Makers of World Famous Zenith Radio, 
FM and Television Si 


BE FAIR TO YOUR HAIR Wane beer 
looking haie? Embarrassed by falling dandruff, itch- 
ing scalp? Get the new VITABRUSH, the electric- 
aucomatic brush with builtin brush head motor... 
gives scalp and hair an invigorating “workout” 

Just3 minutes. Cleansscalp, stimulates blood supply, 
distributes the natural oils. Fun to use—relaxing, 
Write for satisfaction-guaranteed offer—today. 
Hershey Mig. Co., 3756 Field Chicogo 3 


GREAT FUN! GET ONE! Do it now! 


Prepare in spare time. Practical basic 
Long-established school. Send f 
‘booklet. ‘tunities in Modern Photography 
particulars. Sent postage prepaid. No obligation. 

AMERICAN SCHOOL OF PHOTOGRAPHY 
1315 5. Michigan Dept. 1368 


NEW TOOL 


—Used a 


SEY Ea es 
Calamus, Neb. 


MIDWEST MFG CO. _2070-33rd Ave. 


Always Mention Popular Science 
when writing 


SCREENING 


we Istand City iy Me Ys 
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m AUTO MACHINIST 


Oram Top Pay « + No Job Worries 


WRITE TODAY FOR 


FREE BOOKLET 


|, 1540 BASIL ST... MOBILE, ALA. 


AKovIAN akasreRy 
largest In the. Wes IE booklet 
7358.3C VARNA AVE » NORTH HOLLYWOOD, CALIF. 


write for 
rate 


Fits all cars—chrome on 


DEEP TONE ‘2: 95 


Produced by 2% inch outlets 
Postage free on prepaid orders 
TRADE INQUIRIES INVITED 


= BS 


FACTORY-TO-YOU 


MIDWEST 
TELEVISION 


GIAN A | ky 


Vgc 


MIDWEST 
RADIOS 


with new long distance 
FM Circuit and new 
3-Speed Phonograph. 
MIDWEST RADIO & TELEVISION CORP. 
Dept.X249,909 Broadway, Cincinnati 2, Ohio} 


1 
| 
4 


Electric APPLIANCE 


. REPAIR AND SERVICE 


THIS MAY BE 
YOUR GOLDEN OPPORTUNITY 


MILLIONS OF 
[APPLIANCES 
Modern 


DRAKE & CO., Dept. 54, 117 Green Bay Road, Wilmette, I, 
apnit 1950 6 


TURN SPARE TIME INTO SPARE CASH 


Don’t Pass Up} 
am || SURE SALES! 


start your own welding business at home 


MAKE WELDED REPAIRS FOR NEIGHBORS ! DOROTHY LANE 


Repair Torn Fenders . . . Fix Toys .. . Braze and 


Solder Broken Parts . . : Charge Batteries with the ‘ MOUNTINGS 


NEW Low Priced LINCOLN 
ARC WELDER es) 


) “> 
a 


leader In are welding. 


PRICE ONLY 


$45.00 


The Lincoln Electric Company, Cleveland 1. 
| © Ship me the “Lincwelder 60" with accessor 

Hl Enclosed is CI check —C) money order 

| Send me free bulletin on the new “Linewelder 60" 


| Name 


. SUPER JET 
Ste TABLET FUEL BLOWTORCH e<<——*y | 


DEALERS WRITE! 
W. S DARLEY £.C0., Chicago 12—Est. 1908 
Mira JamousChampionFireApparatue 


duty fabric 
It's highly 


REEVES BROTHERS, INC. * 


54 Worth Street, New York 13, N. Y. 


IENTS, In 
850 Woodland Avenue Benton Harbor, 
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ROCKET PERFORMANCE wc 


Pg HANDI-GROMMET-KIT 


Ss Make Your Gyn Repairs To Your Canvas 
3 ne shart, ene 
Eanes 

ik 


iu 1 MANUFACTURING co, 


Burlington, Wis, 


z ‘alee fe OWN RADIO! 


Learn Interesting Details 


Dattersieas “crystal 
Fadio, Send i8¢ for a genuine 

tal with complete i 

making your own 
for long distance 


‘Compete with others 
ception. Crystal sent 
th instructions and our own Pub- 
je Magic Crystal” which is’ full 
iagrams, questions and answers of 
‘Send 25¢ TODAY. 


DEPT. 138 CLINTON, MO. 


postpaid 
Teation 


YOU CAN MAKE 
$150-$200 
A WEEK! 


no experience 
necessary! 


PICK YOUR CITY... the brand-new “donut. 
bakery-on-display” is a sensational profit. 
maker anywhere, Makes all kinds of 
donuts, practically all automatic. Sets up 
as a department in a going retail store 
proven in hundreds of stores across 
the country. Big percentage of profit. 
Training is included. Easy operation, 
Nationally advertised DOWNY FLAKE 
brand, is your franchise. New 1950 
machinery installed. Starting investment 
$2500. Send for details (no obligation). 


FREE FOLDER — WRITE TODAY 
Doughnut Corporation of America 
Box D, 393 Seventh Ave., New York, N. Y. 


Join the 
BEST wom ca 


| Special BEST FILM pre- 
sented each month 


ONLY FILMS YO! i 
For first thrilling feature “HOW FE- 
MALES (AND MALES) WIN BEAUTY 


CONTESTS” (with Charter Membership 
Cord FREE) order now at these amaz- 


ingly low prices: 

8mm. $2.00 16mm. $4.00 
16mm. Sound $5.00 

* MAIL THIS COUPON NOW *« 


THE BEST FILM OF THE MONTH CLUB. 
2424 Entrance Drive ® Hollywood 27 Calif. 


nt Your Nome. 
Address. 

i ———_—_—_ iat 
Amount In 
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You’ll Find Nearly 1,000 Things 
To Make and Do in This Great New 
Home Workshop Book! 


576 Big Pages! 
1,877 Illustrations! 


Here's the biggest value we've ever 
offered in a home workshop book! 


NEW Chart Ends Guess-Work! 


MORE ideas for keeping your home 
shipshape! MORE money-saving sug. 


if 


a nae gestions! MORE pictures! MORE 
SAW LAMP color! HUNDREDS of practical 
things w make and do, It’s packed 


with working drawings, diagrams 
and illustrations that show you how 
to Build Your Own Furniture . . . 
how to Improve and Maintain Your 
Home - how to Build Models 
;_. how to Repair Your Radio and 
Car . . . how to Care for Tools. 


SAVE Money on Home Repairs! 


How to fix everything from cellar 
to attic is explained and illustrated 
4 so SIMPLY you can't go wrong. 

Every project and idea bas been pre- 
tested for you, to make sure it is fool- 
proof and easy to follow! 


HOME MADE 
POWER 
TOOLS 


PHOTOGRAPHIC 
EQUIPMENT 


DE LUXE Edition 
Bound in beautiful, rich 
Morocco grained pyrox 
ylin-coated, washable 
Kivar covers... stamped 
in gold color . . . with 
stained page edges and 
head and foot bands. 
Only ‘30 additional 
check DE LUXE box on 
coupon, 


for full refund. 


Name. 
Address 
City 


Pay postage. 
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Mail FREE TRIAL COUPON Today 


POPULAR SCIENCE, Dept. 450, 353 Fourth Ave., New York 10, N. Y. 


Send EVERYBODY'S HOME WORKSHOP ENCYCLOPEDIA in 
checked. When book arrives, [ will pay postman price plus a few cents’ 
postal charges. If not fully satisfied, | may return the book within 7 days 


C De Luxe Edition, $3.48 


Ci Check here if you enclose remittance and we will 
Same ‘return and refund privileges. 


This great book includes an exclu- 
sive NEW feature that tells exactly 
what tools and materials you need for 
EVERY project—how long it should 
take—and a wealth of other infor- 
mation not included in any other 
workshop book regardless of price! 


Full Week's FREE TRIAL 


You don’t risk a single penny! Just 
fill out and mail coupon below. When 
your Encyclopedia comes, pay the 
postman the low bargain price of 
only $2.98, plus a few cents’ postage. 
At the end of 7 days’ free trial, if you 
aren't satisfied—send it back, and 
we'll refund your money in full. You 
RISK NOTHING so mail the coupon 
NOW! 


jon 


CO Regular Edition, $2.98 


Zone... State. 


[- OVERSTOCK SALE 


14K GOLD PLATED 
HRONOGRAP! RIST WATCH 


1s 
480 LEXINGTON AVE. MEW YORK 17, WM. Ys 


URANIUM DE DETECTOR! 


Lowa Pie i Rett 


ACCORDION MART 


Offers Outstanding Bargains 


Cc 1G 
ms AAARTIN Dept 4s 


147 eter St., Besten, Mass. 
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Would YOU Like to Make 


$1,000 A MONTH? 


That's what Stanley Hyman 
is making selling the amazing new 
PRESTO Fire Extinguisher! | 


VER 11,000 people died in fires last year 
OMA cuoee plot has been wetisg ets 
practical new kind of fire extinguisher. Now 
its here! Tiny "Presto" is about the size of | 
flashlight. Does the job of bulky extin- rv | 
5 that cost 4 times as much and are § 
heavy. Ends ties fast as 2 seconds, STANLEY HYMAN 
Fits in palm of hand. Never corrodes. Guaranteed for 20 years! | 
Sells for only $3,981 
You can make good, money showing this new discovery to 
‘owners of homes, cars, boats, larms, etc. Stanley Hyman reports 
making over $10004 month. H. J. Kerr, $20 
a day. William Wydallis, $15.20 an hour, | 
Whats the secret of “Presto” amazing 
power? It's a new wonder chemical developed 
during the war, found to be 1-5 t - 
efectine as cheimical conten of oxhes 
Ruishers on an equal weight basis. Makes pos 
fible, for the” Aris vime."an extinguisher that 
is small. light, and amazingly fective 
Help supply the demand for this important 
gw atocovery. Writs foe PREF ties Kat. 'No 
obligation ; no capital required. But don't put 
ie off. Every day you hesitate may cost yo 
$10, $15, oF even $30 you could be making 


Zs 


kf yo 
PIUEE resfs for 


Demonstreter’) 


65 


ON EVERY 
ORDER! 


ooe MAKE 
Chance of a Lifetime to make $7.65 
for just demonstrating what appears 


to be a trick in MAGIC. No skill or ex- 
perience needed. Just write on glass with 
“Magic Crayon’” and Presto! —a 5-color 
Advertising Message TAKES FIRE and 
“BURNS” like brilliant Neon. 


Fuller Sold Seven in One Day 
Made $79.00 CASH PROFIT 


Exceptional sales records like that result from the 
‘spectacular TEN-SECOND “Walk-in—Walk-out™ 
Demonstration that enables you to make 80 to 60 calls 
@ Day. Without buying any stock, you can work on 
simple C. 0. D. Plan and get $7.65 CASH ON THE 
SPOT from every sale, Four sales a day is for “lazy” 
men, Workers can make twice as many! Free Sales Kit. 
Don't send one penny. Rush nameon penny postcard 
for information that tells how you can get into the 
Advertising Business for the biggest earningsof your 
life. PLUS BigSalesKit... ALLFREE. Timeis pre- 
cious. Good territories going fast. Write TODAY ! 
MAXILUME CO.. 125 W. Hubbard St. 
Dept. L-94, CHICAGO 10, ILLINOIS 
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How many men 


will answer this ad 


and MAKE up to 
$1500 jn a DAY 


E'S an amazing offer to a 
ited number of men who act 


Il send 


fe 


show you 
how to make upto $15 in'a day 
+. even in spare time . .. taking, 
orders for our wonder-valuve mado= 
to-mmeasure suits and overcoats 
No experience necessary, Moro 
than 180 actual samples to pick 
from. Sensational money-saving 
So) values. Send for details! 


SAMPLE SUITS without Ic cost! 


‘Our plan makes i eagy for you to ket your own fie wulta 
thd dvercoats without paying tein addition tobi ena 
Pals oer tim ieush Four mens 


it 
‘Sidress today. PIONEER TAILO 


Consress & 


yy) 


'BIG PROFITS showing amazing Lominous 
7 spectaltiee—bouse numbern, pictures, Plastic 

‘elties, religious and nursery objects, ash trays, key- 
Eeiton sight: WRITE AT ONCE for REE samples. 
‘Madison Mills, 303 4th Ave.,.Dept.H-8, New York 10,4. 


BY MAIL 
16 Days Trial 


‘Send no Money 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept. SP-4, Chicago, Illinois 


LD YOUR OWN 


GEIGER COUNTER, 


‘And save 2, 


‘xr comes compusre 


SCIENCE KITS LTD. 


S515 Hllyweed Bld 


» Lefayette Radio| 1 

164-PAGE CATALOG | 

- FOR 1950 1 

FAMOUS-MAKE TV & RADIO EQUIPMENT. The trade's | 
Tending ‘baying guide for 29 years. ‘Saves you anywhere 
from a tew cents to several dollars on most every purchase 

Components for Custom Built High-Fidelity Radio-Phono- 
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I 

| Gears. TV and Radio Parts, Record Changer autpmont 
| Public’ Address Systems. intercoms. 
| 
| 
I 
I 
| 
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ilo engineer, service 
‘ham, serious amateur 
you should 


or high-fidelity enthus 
not be without this 


LAFAYETTE RADIO 
901 W. Jackson Bivd., Chicage 7, 


es os se seer ree reel 


Bas, SHOC & MOISTURE 


RESISTANT 


TWORESEN OIRECT SALES, 
TP Weer bara ste Naw vor 


ne weet a" T 


Rupture Trutes Ended 


‘Advanced method has healed thousands, No 
Jeg straps, no elastic, no plasters, No preswure 
on hips of spine. Flexo-pad. Entirely different. 
Endorsed by doctors, mechanics, clerks. Very 
light. INEXPENSIVE. GUARANTEED. Write for 
information and trial 
SMITH MANUFACTURING COMPANY 

EST'D 1893 Dept. PS, Preston, Ont, Con. 


BUY U.S. SAVINGS 
BONDS 


COMPLETE 

HOLLYWOOD 

‘SPRINKLER 
SYSTEM 


Complete unit ea: 


ly attached to your hose or fau- 
cet in a fifty. Covers 1000 sq. ft. Fits any shape 
lawn. Weighs only 5 Ibs. Consists of 18 ft. heavy- 
duty hose, 3 adjustable spray units. Will not tip. 
turn or damage turf. Nothing else to buy. 10-day 
free trial, 5-year guarantee. Only $9.95 postpaid. 
(Calif. add 8% tax) C.O.D.’s accepted. Additional 
single units $3.50 ea. Dealer inquiries invited. 


‘TROUP ENGINEERING, Dept. C- 
3201 B, Pacific Coast Hwy., Long Beach 4, California 


METALIZING = 


BABY SHOES(" 
AT HOME IN 
SPARE TIME 


Get facts aboot amazing money 
Raking Warner Su 
‘thowsyou every eaay stepin completely charted 
path to} fedepuntionce oi 


Ray Brandell, Mgr... Warner Electric Co., \— — 
A812 Janvis AVE:, GePT- 2-0. CHICAGO 36, HL. 

‘etaila about your No-Rick Trial Money 

‘Shoes Everything you vend i 


: roNR _STATR 


Three transparent plastic caps 
feed water as needed into your 
battery. You can see at a glance when more 
water is required. 

“Tyres bney en eiey 
sien say aie Se 
mova 


*Bosures maximum life of a 
attery 


ly attached — Just serew 
te 


Pays for stvelt over and over. 


May save the price of «new 
attery” Benerstor or polats 


HUMANIC BRANDS, INC., SUMMIT, NEW JERSEY 


{Please send me—_Sets) Sev-A-Bottory @ $1.50 per oot | 
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GENIE HANDCRAFT TOOL 


coosfOOuce 
ars ey 


HERMAN Fy AND 
"Wohiy Waking kit 


7 18. EXPERIMENTER 
PARTS ASSORT. KIT 


Rh $3:50 
cuinomereR 


ALCOHOL LAMP 


HAND MICROPHONE 


ie, 


HS $2.00 "38 


ARMY SLIDE 


CAMERA TRIPOD - 


|, HasHundreds 
of Uses 
+ Fer vapertsing 
moeictoeet 


For repair 


eh 
$19.95 


eeLr 
HoL: 


OF neaey 


STARK’S ==: 


BB rorutar science 


Jord per insertion, 


Clossified Ads only 80¢ per word per inserter 


le In advance. Minimum 
oye lncluded In June issue, copy should be 
in our office by April 21st. J 
June Ist. 


Quoline! Sensational Gane nee-| | GUARANTEED Pres-A-Lite Hands 
‘Trial~See page 65 ed a cigarette wile 


to. smoke 
$6.5 Matter Enterprises, 218° Brie 


‘brands 
al ie anted)Almaulst 
Seni ae Stig siitord a Feta 


RACING, Gar aul 


Rast Speer or 
Be res ge ea Sa eg 
Ergo ‘ 

2a ies LS tg a Nada “ton 


‘pres Thustrated Guta lat 

neering a Mites Milford 4824 Penna: 
2_AUTO SUPPLIES & EQUIPMENT 
series coeeemer yas Pet 
tfetiars, ‘Gunmetal Go. “Avene 
saturn" 


POLICE, Approved “Automatic Bleetrie 


‘aint 
sive. Go.b. Wright's, Cliston, Ls, 


Ronésters. 100 M.-H. Rods! Get construc: 
Hon’ ‘reine unite Techniques! Speed 


‘eed Speed Publications, Box i es atta: 
‘Trleks!" Eeonomy secrets! Ta Speed a 
orn acereta? Ingenious 


wie, 


SERGATIONAL—Windanieia,_WaeheT] 
Quaranteed Qui ‘Bolinderss, 2439, 
‘South state, Salt take city. Utah. 

GOLD finished metal initials, adhere to 
SBS ea ge, gsteand. Baza Nore 
Hrand’“arootiya i. 


aera 


Alou ears 


wear Va 
Power Boost, ane ust Su eemeree ie New 
{ventions 0; Boyd Industries 3421 W. 
Washington, ‘Venice’ Calf 


CHEVROLET Searoe moler, 
sheet. meta yrossmanh ‘Chevrolet, 
Minmeapetis, Kismesota 


tae | oun ot aan Oe aE 
ge TB Sac es are 
GEE Resi at ein ee 
Ears 


“AIRFLOW Needles” Save gasoline! 
Bree trait If, Satintnciory, ‘Speclty 


Ent 
si'Eon Angeles 23" (Bee pace 00, Dis= 
Si Adtenitiencs me 

Tea: 


panels Custam ‘en 
aloe, 34 
Eastern auto Sup a Suppiy. Sau SSuo-D south Grand. 


‘GENUINE, Cros 
put Enatine Asser 
Pam epent, Write. W: 
Motora Bing of the Crosieys 

WATER Tiyection. 


in 10. No. 
RIG, Bargains! Fender Skirts for mest 


Yor new iustrated 15,009 item automos 
five eatalog. J.) Whitney & Co. 1915°D5, 
“Chicase 16 
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AUTO TRAILERS 
BUILD Your own trailer! Save money! 


TRATL Hut folding camp trailer is easy 
fg, Dulid: We have ‘complece ‘its. ‘paria 
Fiany. $1.00," Send. for. free folder. “price 
ist Teall Hut Dept. Pa-4. qoo sizteenth 
Street, Oakland 19, Caniforala 


7 MOTORCYCLES. 
CYCLES, SUPPLIES 


AIRDRIVE Boat Busines, Airplane ra 
1 ispe $06.00. Write lor descriptive Iit- 
‘Guare Supply. Box 1371. Vernon, 


CUSHMAN motorscooter 8. midget car 
$25, motoibike $10 less motors: mowore 83 
Uupi! Harley engite $5: motorbike comver= 
slong 89, Midget racer and parts s4). Win~ 
ter Special: Four bal 
eooters or midyer ears $3. Mall order ou, 


tea 
Satara ea oe 
Batis dees we 
sofohovele” wearin — Rarer 
cos Mae ae 
giao eer ene 
Sas or oe RE REE 

i 
mae 

SOaRe TON waseay AE 
Qe ee 
Bienen, Gh, Mice 
Eerie uous 
Boas pier gt Ge Ste 
rateairinis sate 
Lares 

Ea rieined 


Monoeyeles. motorestes. ete. Gal, 
Ba Brie "Poledo. Obie 


Solteners. many other electrics) bargains 
EeJay Company. ‘Minneapolis. Minnesota, 


dtariae 


‘Suppl Book a lly 
frated. Send. oniy 


SAVE 33 cost. Assembie your own boat 
Compitie piss ‘snd boat parte machined 
Feacy for assembly, No experience neces 
Sary. Rowbouts to cruisers, iiustrated ea 

Mog’ 25e"Allgwest Boat” Company. Me 
Rotiodee Falls. Wisconsin, 


OXYGEN —Aceuylene Welding 
complete with 10C Test Cylinders $77.30 
Fuly Guaranteed, Cutting attachment ad- 
Qitional, Write. for ‘Welders 


Mterature. 
Pasa. 4408 ave 
lo 


RADIATOR Repairing Boaks. Supplies 
equipment, Gasoine Lorch. Write for ef 
edge Cusiman Mig. Go.. Marvilie. Mo, 


MARINE coaversions for Ford and Jeep 
SEF aS, Gactige be “Leta Atamtactin” 
ing Coninany: Department a Newark. 


‘WELDING builds paying 
yobart "Bald ¥our-Oeste portable. Free 
Gatalog, Bax 279-P-404 Tray. 


Ona saw 10, 
me 

Welaing Boot. “4S"S00s noosdnay. CHle 
Rew Portable Champion 

iS | RE theat staeer up to%s ampersWeids. | pits. 
vor cuts alt ‘glals Easy to 

umole Tastrctious Special Fame 
Mforeh ‘Free’ ‘Splendid tor Shon, 


jew Yor 

110. ¥- PORTABLE Transtormer Weld- 
ers. 929.50 Morris 18508 State, Sche- 
Bectagy 4 8.¥. 


VILE your oxn arewelder inquiries 
welcome Welders Club WB=3452 Cionbo 3 


To MACHINERY, TOOLS, SUPPLIES 


PORITOOLS! 263 Practical Tool Com- 
binations 43.99. Factory-to-you. Ovher Su 
Bertools. cram” ge. Pree terature, Box 
TiS2A. vollet ni 


Your conversion to chan 
‘your autgecsine into « high-grade marie 
eine, fe manifolds.” transialssions 
Geta "to len” spac Fevers, Marine 
ings, stuting boxes, struts, fuddere, eit. 


airect ru the factory and Mec hy ‘tie 
deaiers profit tor yoursell. ‘Money 

Biarantee,” Conversion Parte Co, UST 
a Mass. UA. 


The 


ENGINES, Ratoa: Er 
“a NDING Date. isting 335 motors, ain- 


‘bata, 
“City 55 "Mo. 


2) CAWRENCE D3 


MACHINERY FOR SALE 


5 AVIATION 


eT EAR F%, Blane gh om, Likes 
{gfe Joes ACE. Wah University se. Pas 
“PROPELLERS plans” supplies, for ice 
suede snow alent. ait boata Liverature 
‘oe Banke: Box 33016. FL Worth, 


om larwesor "small or 
ior toes Gom= 


ie oa eh si 


a. 
Perrot 


‘Baeraves all Metals 
10stI-C" Springseld. 


iP Pare—Extta money modernii- 
per cover. Febaising tazape at home 
dev stamp for illustrated “folder. Lamp 
Shoo "ive Renmond "Des Hae Gee 
‘ELECTRIC Motors Free i ge 
lenge. Stuyvesant Oval. New Yore #.¥. 
DEAMPS—Building wiring made easy by 
gQafta end rections Yn So pase higacrate 
amp Petts eetalog) 2c." Gyro Lamps 
Stout Gialht Cricaro Go 


WELDING Generator 180 ampere £35.00, 
Thorse $15. 1 ‘horse $90. Water 
30." Butler’ 1885" Silieaukee, 


BUILD yout own “Tractor. 
riding 
posteard.' Pree ia 
Formation, EitracoD-5,Campionville. Calif, 


Easy plane 
Fach 


is BATTERIES. 
NERATOKS, ETC. 

SAVE your Battery. lite Battery 
preserve’, “Proven. Product. Osaranteed 
Harisiess. tnexpeasive Write or Particn 
late “Nulite. #18 Bridge Drive San Lean 
ro. California 

EDISON Nickei Batteies. 3 10 600 a 


Te BOATS, OUTBOARD 
TC. 


MOTORS, E 
STEERING Wases. windshield brack- 
ers. irom $0.95" Modern Attiogs at Jomedt 
ete pre-cut pisecod boats 
Folder 102, Marine, oe 

insole, 


10 MOST unusual Blueprints for Work 
shop "Reference $1.50. 80. Box 
Boutn Bend. Indiana, 

APPLIANCE Paris caaibe—reinip Ban 
‘book. $1.00, Hee-Us Supply. 2512 Prevost 
Fe Wortit 7. Texas 

‘WATTHOUR Meters Heconditioned. 
guaranteed, ideal for cabins. Shops. $299. 


Pe Prlee. S10—T4th. 
ULTRA Violet” it i Seas 
Biber “instructions "sis "Uierass TAS 


Browaway NY. ©. 
TELEPHONE Systems The Telephone 
‘shop. £42 80, Dearborn. Chicago 5. Ti 


70 rorutar science 


MOTOR Winders free bulletin, winder 
ag taser ‘equinment sfotor tnausires 
Sates the 

HOFTEST surplas Tit tithe Souny. 
Bimronice, Hodinutea Aieratt Guages 
Bick Rise" Beret Washington 
AMERICAN POLICE JIU TTSU 

DEAGLY SaaoFiefeest Senting ech 
uber Tice Kiookagie, (Over aah iu 
Ge Sia mee Gate: 
House, os 40-A. Wall Station. New York §, 


18_BODY-BUILDING COURSES 
(QHARBELLS— finest quailty $7.98 a 
gaisieg cise iain arnt ot Mags 
Rockntay ‘arkivay. Brootipa. New Pork 


19 SEORTING Goons, GUNS, 
FIRING TACKLE, ANCHERY, 


TePROFUREY mrcape ange 
ee 
PE oS 
iors 

2550, foe_ or A, 
eRe OS A 


abr ‘hee 
Defeanermes whe make Richardoon 
Nectar ith 


She ishing rods tha 
the “sign of the Fiaht”" For 


ta 
3p No Sawyer Ave. 
Se BARGAINS. rears. binpclan 
ariteich “cqtaiog: dds" Suen Basson 
Runnemede. N. J. = 


fed Archery. Insiruet 
‘Atchery."61T-J So. Btate. Chicago 5. 
SPECIAL: 25 Arrowheads $1.98 Tama: 
awn Ao 4b “havonet $1 96 “Sora 
Fabtinden ‘oo-Viciin Wood 44°58 
Fr fae, Fost (5c. Heike, "Wenona 43, 
‘A GOOD Fisherman eiows a good lure 
who Pan. Tall 1 30. 
Dealers ‘Wanted. Master Enterprises: 318 
Brie St. MeKeespart. Pa. 
20 FIELD GLASSES, 
TELESCOPES, ETC. 


TEDRSOOPES, Binoculars, Microscopes 
qyble. bareain catalog {ree Brow! 


‘and Project, bookie. 
th “Avenue, “Oxon 


Histol tidiana Pree seccriptive 
folders, price liste EH Robbins, Toei 
rion ‘station. Chicaéo 6 tit 


Fourhout “many 
Rates, apsto-the-minute b atguios for your 
gareint Vasiecion Fanches 


3L_ POULTRY AND SUPPLIES 


MAKE Money at Home —castin 
Selling piastes” novelties 
arlene eded ful i 
Hrucilons given “Write Leonard ‘Moess, 
{6i-B Saalton avenue: Newark 16 NY. 
ELIMINATE, Financial Worrles Raise 
Laborato) animal Patuetire 
Sratory agimal Pars Caldwell 89, 


33_BOOKS, PERIODICALS, ETC. 


ICR ai, ae mas 
secu ae 
sis ditelon gr creat 


ea 

Sickson Hewes oe 
ADULT Stories 

caleiogs! Hirsch. spring Valley 9 


cavines TRO 
"vee, Box 


NATIONAL Geogranhie Wh 
satel Tanya ered 
S2iepst Swarthmore: Pas 
'SEXSATIONAL Ble Peppy can 
Booklet anise Wnenty® nuttited” Gale 
Balm’ sprints Caluarsia TT BOX 680 


Bice ee Mec SRS eT 
RAO MR 
APE Re Bharti 
BOP Ait aaa eae 


Pl 
White's Rs 
"RABBITS: New Zealands. Ringiand Rabe 
bitry..1726-J0th. Des Moines 2 town 
330 WEREELY, Rainn 


‘Agworas. Fee Te 
How Wils 


Pe 
cg ee | 


THOUBY Catalog 10e,Repilie Sujetin 5e 
tar ip pair Charatan 3 As 
favor ea on a ‘Quivira “Specialties. ‘Fopexa 
‘kanes 

“GOLDEN Hamiaters—Novel Pers _95 
brite Breeding axe pelt including” io 
Bruni cages. icustighs. Hathaway Ham” 
Reis! Gab" beereid: Silver Soros” ata 


® FROG RAISING 


“RAISE FROOS|™ New book wells Bow 
miusifute “Titersture Free tatlboroc, 
Box 000" New Orieane 15 Louisiana 
Frog Raising profitable Patty 
min ibe Vol’ Brneate Berrie Are 


RAISE Turkeys the new way Write for 
free Information explaining how to make 
{Up to 83.000 in your own backyard. Address 
fonal rurkey Institute. SRG 


32_ PROFITABLE OCCUPATIONS 


2B odeener Be Sere. ae 
oot aati pita as 2S BE 

at ata aah fetes 
Sai ease Sa 
| Basar eae oS 


yee: Chicago 6° 


‘BO0-A2_ 77 South Desplatnes. 


{its Cordon. Wintiped. Canad 


wants Dierce's Wintiton "Tene 56" 


SAGAERE Seren, maa Pa 
oe aS ea Ia 
See Rea es Mh ett 


Besa. 
a NATIQNAL Ait Race Sketchbook. Govare 
‘aces tedo-1040 comp my ful 


$40.00 WEEKLY. Made growing. mush 
rooms.” Fresh. Dried. -Dowinion’ Patent 
$5L583, free spawa. North American 100¥ 
Youge” Toronto. Canad: 


Sa 
pe aa ee eee ch 
Eee Stountains Pisgah. Alabama," 


LOCKSMICHING Seeretal Key tte. 
Leck ‘epuiton, pacing. prices” sources 
fated book $1.00, Wester. 7 West 36 

New ark cit 

HAVE Fun! Make Money Working 
itty Leather""—¢4-page booklet tells how 
Bend $e cor copy. Free cataioe abd vain: 
ble. iitormation included, “Wilder-Crait, 
1038 Crosby. chicago 10, 

INFORMATION—Moner_making plans 
and Wholesale hae ‘tourees will increase 
foe income! Write, wernard) Sapo 
Emit 


STasaa Raat Coe Magee Sok od 

ner Wateh Repairiae Moder Tech 
‘Page 50. 

RAISE Hishly, Profitable Angora Rab- 

bile “Plenty ‘cath martes. ‘Detalis tree 

White's Rabbitry” Newark Oho. 


2 fares 
Wicks Box des Sacramento, Galorma 


‘Fisnworms, Easy. Prodtabie 
end Sein coin for complete inatue 


Rorksnop oulpet spare Une” Write at obce 


for details is treet Crafts: 
Bia {ish Worth St" New York ly 


20 ormen HAL EstaTe 


ststo-Cons led 
Strage Bost asda ave. New York 


‘MONEY—success—independence | Oper: 
ate Qua Business Hsme shop. fun bat 


2 AGIO THORS, FORA, EE 
ie eed man 
ocaeRY See MUNG, TAS 
edad ate 
iG Ea 

A AR od 

ae har'wen iad 8 
ii TRICRS van Sei 
pan IUGR es Suen 
Bary ia Se alae cat 
SES Bi ra, Doe Maa 
WENTULOGUISM, Tha, Xp 
pa SE ER ae 


ae ELECTING wn Jie 40m 
cutting Sous. Law Alter 3 Oui 
BE a Magician Large profesional harig 
gtaios of latest tricks. $50. 
Nort" Dearbors. Chicago. sine 
‘BO-PAGE  Calaloeue of 2500” yicks 
BEE oi areata hatte 


‘etd Eso for cataloeue ( 
As Wale 
Sut Philadelphia ¢ 


00 erder), Hantuer's Si 
SNAKE peanut octet Thige fve-foat 
wehakes™ $2.00 a 

‘Sensational Wustraved ok 

(retuuded), "Pink Sp 

Biiladelphia §. Penna. 


VANISHING Quarter (Fk apd, calor 
250. Sterling Magic Co.. Royal Oak. Mic 


Eine Bend fio, torip Tested sun: | FREE Dolar Maric St, 
esses” ive =| stonat Catwlog, Asch “Rtysto,”" 44a-B% 
Bees Bact Sansa baste, “CRE | aera Che A =. 
MAKE Fievibie molds] Cast_plagues | | GUARANTEED magic tricks! Latest ou- 


novelties, "bookends! Pree samplel 


Tooker Hamilton 7. Ohio. 


pectic cambier's secrets exposed. Catalog 
free. Newton's, Box 202-B, Bonham. Texas, 


arrit 1950 TI 


VENTRILOQUIST Dummies, Catsiogve 


FREE Catalog! Wustrated. Porty pages. 


vygited Staten Yoreum, “Alvan Supplies. 
"How to Collect,” ete. Harriseo. 208 Tran~ 
ut Bige. Boston. 14. Mass 

‘000 UNUSUAL Novelties Macic Tricks |" sj_s2—65 UNITED States, commeno- 


gpkes. © Mammotn. Catalogue’ complete 
Magic xiv “5 ceats, Fun-Land, Bow 1182 
Beverly Hilis-C Caltforni 


FREE! Foreign coin. banknote aud Coin 
collectors" {iiustrated Catalog to approval 
Service apotleants. Send Je postage. Tathain 
Goin Con Springiield-boo.” Mass 


GET Profit and Pleasure in collecting 
od eoins. "Send 10e for 6-page illustrated 
Goin eataioe You'll be delighted wit te 
Sena ‘for ic now 8, Max Mehi- 374 Meui 
Building. Fort Worth. Texas, Largest rare 
Sola establishment a. 8. Establahed 

‘ears 


‘OLD Money Wanted Will pay, s100,00 
for bod Dime, 'S. Mtnt $30.00" fer 1915, 
Tiberty Head. Nickel! snot’ Buttaigs. "Ble 
Dreims pala Tur ait raze colts. Send 4c 

for arue Coin Polder May mean much 

ron to. you. "Numismatic Co. Dept. 30, 

jort Worth ‘Texas 

43, MIXED Indian cents $1.00 33. aim 
Roreign goins $1.00" Chelsea, 40. West’ 18, 
New York Ci 

STAMP Collection and “Stamp Collec 
tor's Magazine” Toe. Lawrence “Bros. 
Anamosa Towa, 

GATALOG of soins Tor mle 106 Brune 
580-P Osceota. Chicago 9 
oils lowest, prices. Send #1 
‘Hinighinsdn Mea Tstreet. "eh lace: 

Penna. 


aha agua brices 44" yeura 1g boninens. 
Com “Exchanger Le Roy ty. 


ratives aurmpail 


“Approvals Man- 
New vork 67. 8-Y. 


3 DIFFERENT US. Commemoratives 
oe, No Apurorale. Panter. s110 Breckes~ 
‘Cincinnati Ohio 


“SGONTTEY wholes Aaa Bara 
Lots ob, Santo. 800- Fort 
New yore 33, 


WORLD'S Largest. Stamp 
inches)" "A Teal curiosity’ Retails 
SE fo ‘Sopsoval appueante Tautans 
Stomp co. Springield 30, Mass 


(yx as 
‘or soe 


3 U.S Commemoratives All Different 
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ber te ee aaa 
fists a 
UNITED sur Compaen, 
168 Saat tae ncaa? 
ai "Stamps" 982. Albany NY 
TARE Benge te Mis Gore BE 


Saas COTE dats pet goer Tate 
sree Nagy. f-P South tnth Philadel 


“QhOOE Jour Shane Wanied mars : Four change! Wanted 1001-5 


vb, 
i tundreas 
3 


‘Goin. Samples of Cor 
Eataloute alone ase Worthvenin Corgan 
fon'204 Washinton (19-807) Boston 8 Mas 


40___ STAMP COLLECTING 


00 DIFFERENT includine  Roosere 
Iriatyae be to approval applicanen 8. Av 
tamp Go. Sprineheld Mass 
WOW? $i.00, Worth OF Pun, Jacl What 

Big package 900 Foret 


FOSTIVELY Greatest Five Ofer Tate 
get Scott's International 600 etain 
Sim Seoverine. entire" world. “contains 
8g ihustrae deacripsve spaces: Sec 

ast owues “Phi 


Bl 
Fovals becoming cus 
vice P.O. Box 1700. 


AEREE) Powerit maersivige Ghaig—to 
approval applicants; a i ist 
Jamestown Stamp Co. Devt 
idan New yore” 2" DO 
PREE—Mustraied Cataioe? 
Stamps. Arinaton 14-08. Mass 
FREE? 100 Worldwide different sam 
tor auoroval payers. ie U8. and. Bi 
fate isis seat with approvals 
Hookmatt. Maplewood 1. Nd 
FIFTY Different Countries Abrssi 
Zanzibar "te to approval applicant 
Mohwnk_pox 1418, West Springhela Mass 


Keniiore 


200 BRITISH Empige Stamps plus val- 
aie, Vosbentioas Gry 3g? enunare 
Stumps Mass: 


‘SAN MARINO Coljection Free—5 Dilfe 


tan St iu 
PALESTINE! Ei 
Approvals. Colonial 


‘Andorrat Pree! 
3628, Pussale: NJ. 


2 
Fines, Guntyete, Dew York 
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in0 To gIreEREer ale Wesaeveh Li 
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“nigh Mold Wie, ier Paste: FO Bot 
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Siti, “oe itt l 3 Pe 
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al 
a 


By cine’ Copy free! 
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Price st free: Seidenbere: Cassopolis, Mick. 
GENUINE “Gora Nude” set (Catalow 


ase Mae "Approvals, oral Stamp Come 
Tamauua 2. Penna, 


CA BEEFERENT,iatg 100, F Ton DIFFERENT stapes Toe F Tun. 
Wakeman ave Newark 4_N. 

SCARCE Bahawalpur dublie Set Tree to 
approval buyers. Plymouth ¥3. Bell, Call 

1010 DIFFERENT. Stamps $1.00. approv= 
ain" Bareain Lists Buckey. 8-200 Ludlow 
Bilge’ ‘Dayton’3 Oni 


Packet 


ssi Why Cole 


‘Premiume=0e- 
faneus Ci Mo. 
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HE, ogee jon. te went ene an ‘Angola avehetin Yop 
Fan odd thowsanas ol mame To ‘west rath, {ittie Hoek. ‘Ark 
occa teach, ‘write for ‘a 
weray te oe Goldin 
«PEM Lynbrook. Ni 


EXCHANGE Stamps Universe Particu- 
Jars free. "Exchangers.”” Bry 118 (Seine), 


FREE, Liber (hianaie 


‘alrmalls. approv- 
ws Greenwood. 447 Washington, Altar 
Seat Fe 


300 DIFFERENT given ire wih ap: 
provaie Postage 3e, Windsor Stamps. 1435 
EVGih Place Chicago 3 


Lpnited Staten" or Forgisd "Approvals Pe- 
Yersoa's Box 31 St Paul 2e'Minn 


FREE. Seo 
ies. other bie 
Ful peruciars ity 
Mas 


Se! sia “afa, Caltforss 
‘USED British Colonials wholele. Ap 
provais” against “references. Bary 


‘company, Halfwaytree- damien 


‘STAMP 
able and interesting 


‘Collectors first day covers. Vaiu- 

Te page boskies Pree 
felling’ eit about his. fhacinating hobby. 
Hlewttund Corer Service. Box s136, Meat: 


SePEALERS Wholesale talon, Pant 
isco, 031 Queensbury. Ballimor 


_ Snaier Slain, Finger Telia matty 
Tthusirated, "Guteeton 


“307 ALE Different Toe Beaitiful eollee- 
von ol gommemoratives tnaneies “high 
‘fatues tieolored stam rons 
Garceion. Hox 418" Caikis, Maine 

FREE J.000 Digerent fe postage. ap 


provais: Wileox-# Box 271, Bremerton, W. 


castomers 
Gisrk Hox’ S440" Muskeeon Siiehigan, 


UNITED States stampa hearly 100 sears 

2d, Rocnevet setters, 40e value “ony 

Besa. nts United States approvals, 

Wakorda 140P Nessa” New York’ 
FREE Fatale AteFicans Set Fing 

et "National Parks Set. and President's) 

‘Set 10 85,00" A total of 80 Star 

(Castomers fof our une 

foreign setections 

above stamps and, {ail particulars. Tri 


Boro stamp cen ado, Nassau St Dest 
aon N.Y a 


T2 porutar science 


FREE’ Porto Rico_Tvianele 


elephant 
* philtopine 


others. All Free for 3e.postase. 
Approvals. Belen 


Stampeo, Washing: 


fe Se. A> 


provais, Stearn 
Ser. Michigan. 


Degione Princeton. ink 


ZOWIE-E-B! A barrel of Fun for only 
pine’ 309 Unjied “States, Stampe—Abeo: 
Wotels, unplcked and unsorted. Just, as Te 
ceived "rem church missions. Many varie- 
See Including large eommemoratives air~ 
ibe Shieh enortsatne py 106.00) 
tandems be rage of fanart 
you mgt find something really valuables? 
Price "only fe fo serious approval service 

ficants Money sek if hot ‘deuebted 
iffistrated Sargaia liste with each order 


730 FRANCE and Colonies stamps 106. 
[uttleton" Stamp" Go., Littieton 26. 
Hampsntre. 
‘Our book “Hox to Collect 

SHIRDE Gena Wor Four free, copy Tear! 
Etttleton Stam 

"FREE —idustnted Catalog? 
‘stamps. Arlington 74-08. Mase 
‘OF 7,000 at 1 


Books 
‘ilers. Attractive 
Graveiine 14703 


Reimar? 


eryaning 
ce Yoanproval bupers. Capita Stab 
Company. Littie Rock 10, 43 


TQIANE, United States Caio om 
Tdeduetibies Niarriseo, B08 rane Bide 


Boston 17. Mase. 


FREE U, 8. Catalogue Over, 500 Tila 
Bow 


4 ANTIONES, RELICS, 


[DRLIQUE Guns —Pintols and Revolvers 

(or betianing collectors. 10e for list Hi- 

‘Sinon* Gua ‘corner ais S° Bish ‘Sireet 
‘Dept. 9. Columbus. Otto. 


“E.ANCIENT Indian arrowheads $3.00 
rail S200" List tree Lear's, Glen 


Write “for” Particulars, “Cooperative. Pho- 
toeraphers. Box 8358. Patchowue, N.Y. 


iilusteated 
jekke "Wengna 


MINERALS 
& PRECIOUS STONES 


hs Dea | Omron wnt pci FD 
aes, ag Seren aan! gees Ee 
"ABSOLUTEL Tree! Five valuable tri. | UST ont = 

GROEN, Ree S TOR | Si wt ot 

aa —APSYUALIAN Qo ani Beko 
ga RES ol and es | Sie Be eltegt Chere a 
RSE ARR aah ee isn 8 

Sag eae EE t 
edie! BPE EME LP En | © cemmnas, enoTo surecans 


AQ. DIFFERENT, e, each! Gorgon 
Davison. ox 1010. Manchester NH 
q@ATOMIC Bomb Airmail and 100 i, ai 
ferent "Wareisues Alrmaile 
Warctorn ‘Ghina’ ioe to approval 
GANG tar Geatnps. Jamestown Ne 
NEWFOUNDLAND 1s unsorted. 
for $1.00. Real value, Mayfats. Regs 
orouio io. Canada 
‘WORLD WIDE Stan) 


“Tit ample 
les ‘Service 423, 


Prieyiaan 


is 
TINTERPSTING Peemtim Free with ap- 


BASS Says: Bargaingram 257 ready and 

walling for you “The book. which telle ait 

es finest Ih ew and used ‘earners 
cheyelsped: 


KODACHROME, sid 
te ae 


fara Stam mara-Ox- | goenes three. ‘samples $1.00. 

Tes. Ceakart Stamos, Nlagara-On- | SivinePhotan. Box 16238" Portland. Muive 
‘WORLDWIDE. 500 4 (ADD, Spice” 1, howe proiection spas 

approval ft stat jaraOn: | with old-time Nickelodeon ai 

MEOH Moahade™ Smee. Nie Kodachrome "Write for Pree Lint Rickelo- 


Soe DIFFERENT, Wik aoproaln Be 
uateway Stamps, Box 60d, UnCrowe. Wis 

stamp free if you'll request my 
uk Mpptonalg, Wenieemion's 1933 Pater- 
Sin Glengo 1. 


jew Pliedner ‘ida Portiand 


ACHROME Slides On Approval 
Destt Galley Yeliowsione Glacier” Grand 
Gefron. ee Doualae Whiesde: Yosemite 
al 


SP Renan TIRE OS! | wan 

= — NR WANTED High Grade westic and 
iB fe lea PSANTRAmIa Sete, Demet 
iat Sesgie Ser, STEERS | Ral es Be tee eae oe 
Pe ae a pee ec a 
oh salt eel eae 


Se antes PES 
ean Ts Balle 
given ind 
ee 
Ry a 


32_ HOBBIES, COLLECTIONS 


“WANTED Oi _clagreite cards Write 
rales! Bay” Bact Bangor, “Pent 

POSTCARDS Your Hobos? Lists, Sait 
pecgnsnier Wilkins ai? Hl’ London 
Sina 


D, 
Pa Sere oe 
YOUR tame on our mailing list brings 
catalogs, literature.” State your Robby 
othe" ciearinenouie. Box $k mnelaa- 
pollen 
“ERE 


[ORK — Explosives —50_prgren 
jormulaa$1-00—Labeern Box 215—Pule 
{erton, Gaittornia 


pala, ‘inaiana's largest” Camera Store 
Rxoiter Camera co. 201 West Washington 
Indianapolis. tnd 


COLOR Film —35 main 190,650, 176. 676, 
12 Pree ihteratyre, Sample roll 25e. More 
Film. Hemlock X.Y. 


pC EMER Capeature of oursel or fiends 
ha 31 00 to'Box 140 "Albion. sflehigan 


‘Fostoria Ohio 
50 PHOTOFRINTS, PHOTOCOPIES 
| PHOTOCOPY anything voursell. Papers. 
‘books No-aarkzoom, as x Hl”, complete 
$695" rotoflee 4001 Yarihouth Place. Cin 
Einmutt 29" Ohio. 


3 MOTION Preven: 
SOUND EQUIEMENT 


BASS Says’ J0 years of leadership eumt 


gulteos agtsfucitog Fiat Cine lp 
sin “tha ‘ommn.” sileu aa 
Sound, Write tne ola “Horse ‘Trader, Sa 


Seite Medi TR Be 
fons wrte 


SPECIAL movies Tor Sear winaa om 
anes "a0 tt, Sam fo, 0; fem 9800, pound 
setiatie. Spree abs rage du De 
PO" tax ‘o “North station, Proviaeses, 


| BETTER sm 
Film Frees Equipment Gatsioe, Better 
Films. 42°New Lots, Brooklyn 7, N¥ 
GUARANTEED fred aoti-aalo Suugiot 


snonie iaY. Weston it agit 
Brocensag tree" Tiree spoots double sr 
srests tne Fars ontysrone gr 
estou Catalog” Plincratt 4th Moly 
$f Shuatour 

if Fm Duyeatng Maven 
Siieyante am ‘cameras 
{Titan “$80.50, Aix" Pnotor 451 coatinens 
iai'betesit e- ateh 


(o NSHINE god neatly Flips agaTabs 
ig demand, team “tela ‘Co 
Gieinsall Bayon 


nation 
ties ‘Suueet mid, Hotiywucd. Gai 


TERT. 14 um, oud. i ieee 
ange tegcigh: ree tntaiog UG, Hala 
Howie Fark. N.S 
zt, Stade 100 


Releases Sam bat 
cieaben Lom 86-00, rn 85 9h few Lut 
Flim ‘Sigoiy "Gb. thx 44d Baltimore 3. 
Maryan 
(a USN Fa DOR i ayaualg 
yen nod Lome Vole ac 
Sinetnnail'S. Darian, ‘Ohio 


Filme 


Box fost." Detroit ai Mle. 
HEMML: Calpe $1.00. BIW. .09, Sagi 
BIW 83 00. June Bruce htotiywood 
Bied.‘iolivwoad’ Caltrain 

SAVE 90% on Movies Pree clzeal 
vromaders. Box 631 Davenport 1" ios 


LEICA cameras and Tenses wanted ur 
gent, cau Immediately Altman Company 
$62’ Wabash Chicago $ tiincts. 


FREE Cireviar on ouF low price Flim 
Write, today Forjays Camera Supplies 
SSA SAN cast Btteess Chicago Aarti 


PHOTO FINISHING 


TR & exp, roll with 3 prints each 
sve 5c, 2 tach Rood nexative 


is 

for tien eataiog. Souttiern Plime Suppl 

Box P2766, Baltimore 1 Eiiand nach 
106 FILMS of new beadtifus to 

leis Pee satslog Gotham Fimss 38d 

East ath Street. “Htookiyn "New York 
NEW § mam {ull color din 

fim, (gt surplus. ore. 
grabs OL 


‘apeit 1950 73 


MOVIES for your ergs. smm- 


terprises: 10v0H Hollywood Blvd Holly 
‘wood 28. Caltoraia. 


SELL Cameras, Projectors, Film, Type 
Royal Parker” 25-40. Commissions 
ond Company. 17 East dnd Street, Rew 
Yor § 


SEULT estrlaigornt” gen, (Oualagss 
® Sat Valles Vi 
North Hollywood. California 
BIGGEST len sound Fi, Barges. 
12/100" used “musical hims 
Sbuortments: 813.95, $15.95. Postage extra 


Big st tree Other barwains, Blackhawk | 


Films. Dept. PSA. Davenport. Towa. 
DAZZLING Hollywood Beauties, roaring 
westerns, hilarious comedies. Mammoth 
figmm” Catalogue “Samples —i0” cents, 
ibulous Films" v4i1 Hollywood Boule 
ird-P. Uollywood 26. Californta 


MEN'S Film Club... Exotic a and 16 mm 
adventure and damé dims by International 
beauties. ‘Discounts to members. Send only 
fiizor sample Feel and iMiustrated catalog 

Internatignal Films 1233-a\ Vine Street, 
Hollywood 


‘Colors 
fa! tine 8195, 


HiNonh orange Dive 
lifornin. 2 


Ree: 
‘order, Pree Cuistlog. Mallore. 
‘Dope ab. sv0N Gay strest Baltimore’ Mo 
EAUTIPUL, Guitars —Casb or Credit, 
eked by Top. Radio Guitarist Ed 
foney Back Guarantee. “Liverature 
Write’ xa Sate Guitar Co, Dent. C2, 


Point Pleasant, New Jersey, 


HILLBILLY, Polka Popular Recoids— 
120 ub, Guaranteed, ‘Collectors. Giant 
atalog se Box 19-8. NY. 35. 8. Ye 

SWISS Music Box. Plays 110 Different 
tunes: Receive catnlog ioe” Bell Musle Box 
Gompany. Box’ av, Planetarium Station, 
New ¥ork 21. New York: 


PHONOGRAPH Records 330, Ontaloxue. 
Paramount, TF-313 Bast Market, Wilkes 
Barre. Pi 


os BONG WRITERS 


‘wanted. ‘Melodies. — Arrang 


uente tarnsined “berry Pasesonth 108" 
NeBroadway. Okiahonia City de” 


TELEVISION 


EIST tree, tnvention Bureau, 208-9 Clinton 
Os Park. Tiinote 

‘MAKE Gime. casting 
betel Tore and Novelties Big Wholesale 
And chain. store demand for-cast’ Metal | 
Autos, "Soldiers, “Ash ‘Bands. ete. 


cata Tinote 

MAKE money addressing envelopes Our | 
ingtructions reveal how's Gien Glenway, 
SHS Euclid Cleveland 3. Ohio. 


¢ 
| done PY 


Free Facts show cary way t0°$29. to. #30 
per day at home. Absolutely ho experience 
Be ara” ket. Write Pear’ 
Kote, Dept. 8 2111 W. Manchester, Los 
Angeles 41 Cai 


MOLDING Rubber for Hobbyisis. Indu 
try, Classyoom Projects! Flexible “Molds 
Seuily made rom the beat 


Bite “higuid | Rubber! 
Half-Pint $1.00) 


at 
Stevaig Perce ‘Post ouastereralt stot 
Eos Bt Cla he. Geveland 1 Oe 
MAKE Rubber Stamps. Feather picture. 
acta aad ihons ep a 
Hester ‘ovelles Cte 
‘Free Universal Bos utah 
‘Concrete with chemical Make 
spite ie etka) satan ait 
mmolat Homesahop ioe brs same 
Pletutes  Helirwood Catentrait, AEH 
‘Wonderiul” Hollywood tf Galt 


Peoria, miinols 


RECAST old batteries into new. Latest 
schietementa. Battery Laboratories. Min= 


Money — No, selltne — operate 

xendors. Aziazing proats. details Free, 

Biiver mine. Suite’ 382.” 622 "Diversey, 
eawo 14 


OW oo up and run mirror shop! 
ae oe aig Site and Het 
fitters ohn Springie. Vio" Marion. thd. 


OPERATE profitable mall order business, 
‘Walte? Service. 4159-B East 11300. 


if 
Gieveiand 5. Ohio. 
‘A PACTORY in your home 


erage) Mie 
“aleriess 


ee 53 

SUEZ pucud” Gievelsna a" Onto, 
Hanser at ans Wie Var Te 
oan ae een ae 
pL ea ies 
eases Ee 
Paid 
Soo ee Ee 
Soomitig. Help ux Ail huge 

Fee 


‘complete 
free, «Write Bow! 
3h Loe A yAngsies Lon’ Ae 


ee 
a cee oat ee 
Westment. Plate or Heplate | 


"Write corre information, 


Bi Box 13s, 
1 


Noe SL Ney, 
‘shoes, Procen 
Me Texts 


feoon. 
SGT" West “Atanchester” Los Angeles 
ri) ale eererrscabeateer lines 

COLORGLAZED Concrete Pottery made 
withow molds. Patented method. Cemetery 
Droducts..ovelties. ties, Basement leake 
beatine afoney-maxlnn preiecta. Bookie, 


fiona Potter 
Stand Rapids, en oe iat 


‘Rov 


‘POEMS wanted for musleal setting Sead 
pen for, ee, examination. Five Sat 
Rite ntasters, 646 Beacon Bide Beaton, 


“SONGWRITERS Ouivianding 
afte, tier. oN. at 
wach EES Aon Ea |! 
hav ay. your 

Gite Houywood Tinesmithe, Beye NoE=C 
{bit Ne Vine. Hollywood 28. dj 


‘ethical 
‘Avers. 


“reat AREREBS 
‘& EQUIPMENT. 
HEE Arai ome _ RTE 
are eed 
Allen 421-3 Clinton. sto > POP 


"FIX atly radio. Amasing new instrument 
toitte Tatts Gouhes Gath quite Gass 
Istrietions show yo8 bow Thousands he's 
In ise. Pree Write today: for Sa-page ie 


Wstented feemnical menial. “Phe nee Machines, Punchboards Whale 
Story Velen Enelserring “Con tale Catalog. Webb Distribatisg Coe A068 
Seal, oi 8 resent ‘Enicage 16 °RL | West Chicago Ave. Chicago Si 


musics. he guide to sound, prostanie 
Tierchepdiing. "2c" “aanmattan 


i 
ai 


2 
I 


SELL by Mail 
sBrersuny furabted: Pree 
Shae 3 Bo 


ast plas antenna 
relent Boe, “beings in television ‘atot 
agi cloariy from stations 17s ites dis 
fae "Plane for building fotating mast 
Bo? aleawtrs Raneas’” Menetesturing 


Th rorutae science 


Ting alex, Extra thick 
Sample. W. Wooley, i13-B Donald, 
‘Tinots, 


HOOKEETERS car, 410.00 wash, op 
reepinig service’. Sim- 


“ook 
fitbedielsa: gacrmation ree" Bonk 
| te Zico. Box oats fel Ms 
tcectAol 
stfuetions 1 00, Pout ampere pla 
Eighe ampere $29.95," 30 an 
Katee! “Electric Products, “43 
Gallen. Ohio. 
PLIQUID. Rubber, ake exile, clas 
hoes iad "E. teth 


ASSEMBLE Seitt_fruiial —charciow 
cofmpieie ete kit 63.95. Piltzeceer Sits lin 
Ports, Wood-Ridge, N. J. 


SENSATIONAL nylons suaraiteedwaaingt 
rane Nationally dered. "Not dp 
‘Aino lingerie Fobes men's hoiery "Guth. 
Melen‘ee’ iree: Wonderful eppaganity 
fats bie money spare of fall tte Bee Our 
fair pageragvertvement en pee Ti: Ken 
ex BoS*ptyion 0. 8 

REAL, mover maki 
ton interiovking Concrete’ plane blgrts 
Hite Progvets Co. Dept 21 Mata, Ohio 

RETALLIZE Baby Shoes, Repu Dots 

write Hubber Biaiape “Sune humor 
Make, raster woveitien” catalogue 30 
Tatas? Mice: 'Usiversal, Hos ibve-¥ 
thot 

{UID Miarbie—Coigrinl along? Male 

04 Struthed’ Vipraged!  Gabt. “Novelties 


Floors. Particulars 
Marbelising. cereiee Rawardsviile. 1 


ROSPECT 


for 


ELECTRICALLY inclined Men. average 
sehiWecky rorog few ory ani Ro 


Sanbeitan 3 Bore. 6. New York 35 New New 
Yare=Dext_ 8 

REFTER ots i plating, Fee Ge 
& fetropiatig Setook 


aia ie ee 
TARE Noose “seat, eating 
ph Ra Tal 
Sees geen at 
Riad Sie Tee 
aes tS Bee: | oolb raat tie pene Be 
ie Si Se Ae S| ALSO PROUTE Boe, 
KOEUN AE Facies, OW | Sa eat ait 
See ade TE ESM atin 


pM AME, PertumeSimpie—Pree—plan for | ode 


fem “210 Fitts Ave., “Suite i102. New 
York 10! n" ¥, 

LIKE to Make Extra Income at Home’ 
Proven Mailorder Plane Show How, Pree 
Details, Perry Publications. Wenatchee 2 

Waskitigton, 


a ed 
Norwood. . 


WANT Notary Public 
cat 


a usually 10° days, 
Boerne 30. Texas. 


Electroplating Bustneee Not soutetie Hot 
Brusnplating® No equipment Desalfs 3. 
Eleanor Brdase Arts’ Havelock WG 


SRQRTS om Plastics Formula 
feNeeiy. Box 824. Rochester. Mi 

5 ee, WATS. to mucke money 3.00: 

Badcock. Box 961. Scottsblult, Nebraska, 


yaHOME Softee: Spin sngora wool aie 
Bietig O0 Se ss ae ra 
‘OIL Workers ‘Real imside datormation 
ghout out—over 300 ‘32.00. 
Watry Walker. Lockport fuinots 
hours aay 


‘Ohio, 


gy, Somnany. 3605 "Bouth 
SeubientSus 1 ine 


seme ‘ofa lifetime. 
ee sample aad fre cat 
cs I Bos 

ae 1g" Adassachusetia 


SHAKE More “Mong1)_ Nat 
‘order. Box 908. Mlianeapoils: Minnesota 

WOULD You py 30s $350 ay 
poole pies 


303 Odd. ‘sitecenatt Baker 
ree. Hxpeet gomiething “oddi Pa 
Gecansige. Calf ne o8a! 


ed 
eae aa 


kes Gandy,” Lean 
0. ast Oranue R's. 


WANE « Malorder panne Aoi i 
read 


clifton. ‘Cineinnail, Obie. 
‘BIG Money Regrainu 


Reanjaning Au- 
fgttbitebachvoatu Sains aguas 


Write Gutman, 4833 Bo. 38th. ‘St 
WOULD you 

Freer Wark home: Expect 

HiSing 8” oueanaae Cal 


PIANO Tuning — Wome Study — (15th 
year). Bmpire School Champaign Tiinais, 
PIANO Tuning taught by mali, Write 
no Feehicinn, 108 Rawlings, Carboo= 


9 
FREE Kit starts you in advertising bast 

pest of vour own. New excuse: Dividend 

Gomoany Liverpool 2. New York 


HOW ana where to obtain Capital? Pree 
detatie. Star" Service Wapakoneta, Obi 


FN Money wt Rome: Tul part Uime 
pablist Hon 3160; Beattie 11” Wash 
$46 PROM Square Poot Plywood: Jigsaw 
necessary. Write: Woodart, ‘Bridgewater, 
ibetts 


ig Bay SS GEE 
sete Be Ea 

oi Gs 

“SLNG naa Ie a 
Beye pone ra 
hn tia 


ag. atleacson guncaniend. jdecke 

a erg eae eee 
ROSACHEAR|_ Notaiat, aiey team! 

hes folds" quleeet? Thexer! Pree same 

Pipestovines! Gasteratt Studion ates 
nivoeBereee, DFookipn 33, 


rey Labo 
Se outa ae 


‘OPERATE Mail Business, Detais Tee 
Acheson.” Hox’ 43, Boston It 


welt ae Howe) ens toa! afierrman, 
(Giana sanction Colorado. 3 


a 
ae 
Ae ree 
i eeceeeaie Sea 


ot ear a aa Bast 
‘Others sre makir a 


Raterproonne’ 


facts. reo. “Write 
aig, deer We Thomas, atneniie 


legale. Big-Name Items Up To 
‘Below Retail “Folks 

ff ou Tp Get Dig Savings. 

oung's Kent 2 


“EARN Money eveniias eppviny 
pleating ‘eomie ‘cartoons ‘for 
‘errne diese 4-Wetma 
“HOME Book portunity —Get 
cordate by, Mall New? Diterent plaki Bi 
a ee “averyihing™ furnished! 
‘8-3. Dorevester, Mans, 


5 FORMULAS, PLANS, ETO. 


SIANY formula $1. 0. i 
illor Vaux Haiti. G. © MeColum. 388 

10.000 FORMULAS and Trade Secrets, 
roe Hherature, 
ree ‘Eh Silane, "S58 Kinastot 


“FORMULASAl Kinds aes 


MORE Money—Easier! 
methods make public “book 


Fullspare time Success-re- 
*Bormation ree, Audix Systems, 
Jorte-4 "Tabor: Los Anweies 34 


asic cock Bs 
rote Sead $3.00 
‘Mig, Co.. Box 


a MONEY MAKING 
OPPORTUNITIES 


erate fre, Wetmicn, Park 

LABORATORY. teijed formulas. Tiate 
free. Pont, Box 625-P8. Terre Haute, Ind, 
cy PLASTICS 


PLASTIC supplies, materials, iatruc- 
‘ions for hobby” or Disiness." Send Tor tree 
Satalog lis pote internal Sarving” tags 
Bindi, "S08 "Lincoln “Avenue Alameda. 


LUCITE, | Plevigiay Any, she sheets, 
masked Ties 


Square toot a's da) 

Sees ge. Bas; Bi 81.88" 5 

ms Add 10%. Include 10% 
200" Pitth 


a . 
Hema. Literature | ice PS. Hamilton. a. 
sues uid eat Phra 6, Batts | =o Je gosta! Detaled Gn G Enterprises, 
SPREE Follg_70, Money making deaie | strurtgg Manual hGH Rarucuiars ese | Yonkers 8. x. 
Plans) Pormuias, sly Sour Kola- wae PLASTIC Sheets (Ai 
mite Com box S12. Dayton i. Obie, | MAKE ey ‘and | building | 19° x 23°. it 
tears Wor’ gta? Heervplune | mens, gar au heme. fut t| Bh Bain 
Eber Rass ory Bas | BSS ie ceere cae | mou race ss Ea 
eo tied ek calfornsa Hos" Portal, Oakland 19, Calcoraia: Bee. echttond. Vega 
cons Peaiut roaieie | , EARN ¢400/ For 10, minutes workT|  PLARTIC. shecu. Ragas. Tubes, sia, Peg 
copper C .. Earameloorn kett ‘kettles, North- | “Amazing.” . Grand Junction, | List. Plastic Suppl Feo 2901 N. Grand 


‘de Go,, tndianola, Towa. 


Bia Stee? 
apnit 1950 75 


WHOLESALE Plastics suppir  atalog 
tos. Lucie clear. colored. Sfetatlie Ace= 

ig colors. Thick Lucite catotls, pol- 
shea ‘biaaks for earving. Metal Andines 
tools, “ideas. “‘daraine galore’ Quantity 
prices en Casting Plastic. GemeO'-Lite 
Box tady. Norin Hollysod. Cal 


PLASTICS Low Prices, catalog iastiuc 
tion ‘booklet 25¢. Plastic's Box 413. Salt 
Lake Gity 11. Gran. 

MOLDER Plastic Letters and Numerals, 
for signs. displage, “house ‘numbers. ete. 
Pree'Iiterature. Beonomy Precision Prod 
bets, Germantown. Wis 


"Te, ter Bige each post 
Mose. “Grate “Battles, Somervite “N- 
00 CHEMICALS AND APPARATUS 


~NEW dea Chemical and Apparatus Out- 
fits for Home Experimenting. Photo-scales, 

‘and 
‘Small quantities 
Catalog 16e. Established 1931. John H. Winn, 
TAB West 23rd street, New York 20,N.¥. 


Etat Go's 300-4 North Ave Chicago. 
‘SEWING Machine electifeation iy Xi 


per sale. Por’com 
{for Brownell Distributors. Ine.’ Dept 
Soa! Canal st. New York 13. W 


LUMINOUS Paints will glow ip dark 
‘Six colors, Puirmount Chemical Co.. 136 
Liberty St. New York City 6. 


1252 _N, Paulina St 


‘Chicago’ 22 


ener 
ex Laboratories. 2040-B Birchwood, Chl- 
Gago 45, Tilinots. 

TLLUSTRATED Catalog” Chemistry 
mineralogy, biology, 10e. Tracey Labo 
Fes, Evansion, ilo, 


‘Superior Fabri 
‘Market St. Phila. 4 


WHERE To Buy 200.000 articles direct 
trom’ Manufacturers. Save by huvieg i 

t Pree. Your Profits Undet the 
Spouignt'" Glass Pub, C0. Elwood CRY 
3) Penasylvania, 


CHEMICATS ‘and apparatus for inaus- 
Mika pve laboratories 

Dept "M-20. Biological Supply 
Gotitfe hi. Hope ave, Rochester 1. 8. ¥ 


oa HELP WANTED 


MAKE, #20 a, day! Comp! 
ame “plates, 
stamp, "3805 


Baeramedto, 


ae your Kitchen table demon- 
urate, sensational priduet” Goad earn 
‘no money, ‘styieeo, Dept. 92, 
Giicinnath 10" Onto 
FOREIGN and Domestle 
private ita ‘oh goverament “Oftee Be 


Construction’ workers. - High 
Soud 


INTERESTED in Latin American 
glen Employment? 799°? $1.00 brings 1959 
Eopyrielived "Foreign ‘Service Dire 

Worla Wige Listings in Constructions: Ol 


‘Box 883-8. Molly 


{GP orites Ma Gonpruahied Direc 
tory & Government Map’ Free. ig’ Con 
Htriction Projects: Fishing: Minite’ Avia 
Yon! Hunting-Fisniag-Gaine rues Pur 
Parmige! Luger” ive ‘Steck 


=e ‘Coast-to-Cosst vacancies, Many 


gies." folesionsSteualng inorinatan 
Free Warilenigrs Suatsess Services Bald 
winwlite, 88 ee Bane 


TG Porucar science 


EA ok al Gea 
nea ethan sen 
vis Grimes Gea oa 


Samph ‘Also America’s 
ihe card. line featuring personal 


Samples. "Eimeratt 
feta Chicago 6_ Tlknoss 
DOUBLE Your income—sell wool and 
Gotton wnltorms, Badges, Inlts!"Byekles 
Betts" eve. write Box 
Roanoke. Virginia, 


AGENTS, Sell Guest food products ai- 


SCHOOL Seniors!!! your 
belt Our wonder Kaiek Sel 


esa ou 


= 
ses PRE 


TEXIRA | Money 


Free Semple imprinted 
Notes. Write 

uy Geert 
free if Sheerkrait ho: 
Sp to. maging, “nee 


sie a Mle ET 
eae at 


biter. Hook-Fast, ‘rovidence, 
Site, Hook Fast. Box 1s26P" Prom 


ei SEORMATION— Wholesale 
Jour income, wine "Reynard lation, 
Emuitntiela 3 oto eee 
GREETING Gard maruine, Pereong 
NO, Card pardaini, Pereonatined 


wanting Statenes, aiseen Fi 
‘Street Philadelphia 40. eee 


EXCH 


supply 


Sgety lve bie fock sg Wo Hore 
1000 logaus. comedy. "general, ‘relisious, 


HOT, tag ace cr | eet a ae 
sa oie ras eee | ae Bt ee We 


AGENTS—200% profits wine 
fg window letters? stores ana "edices 
Free summies. Metalic Letter Co. 431%. 
Char “Ghiento, 


‘cataloe’ 
Tels) Bank Bt, Attiebero, Mase 


“gorapiete 
Ehiup's Neckwear 20 West 3nd St Dept. 
Beit New York 10. 


SELL #2 Fire  Exiinguinners. | Losally 
Lorrae Products. Albany 1.5. ¥. 


Mipeh Bloiespece omens ot 
je. Oowinside’ Calif 


ZMOI-BE Worth Kansas City “Mo 


“SENSATIONAL Nions guaranteed arainat 
runs. Nationally advertised. Not sold it 
Stores. "No experieace or money needed. 
‘Also lingerie, robes, men's hosiery. Out 
‘Bt. samples. ete. Free Wonderful oppor- 
tunity ear big money spare or full time. 
‘See cur full page advertisement on page 
Th. Kendex Co. Babylon 149, N. ¥. 


3. 
PASTER Mind! Try 
bet." "Write Frank Tibolt, 174, Phila, 20. 


USED Correspondence Courses. Bought. 


“Thinkiag-Alpha~ 


Sold. “Rented. Pree Literature, 
5509-4 "Winthrop, ‘Chicago 40. 


"Baker 


SALESMEN—absolutely make $50.00 
day. New sensational utuity item for every 
food, [beverage outlet, ete Samples fur 
hlshed. Johnson-Hul. §3-U West Jackson, 
Chicawo 


‘SELL! Balloons. Combs. special 
erchaiiee Gutleton Woue Distributors, 


Clty. Texas. 
AMIQUSE  PaintYour aaa, on late 

ranted, lence "unnecessary 
fee “tample. ‘Certifed Products Louis: 


ville. 
AGENTS and Gistributors wanted, 3 


protiss amlas Gndustries Plant 3-D 


SALESMENPut yourself in line for bie 
soney, real future, Keep stores supplied 
‘ith Se-i0e to $1 counter goods. Nation 
ally’ advertised. “Top profits for you and 
‘nerchante, Liberal deal boost sats. Sige~ 

ie of (ull time. World's Products. Dept 
§3-D. Spencer. Tad. 


a EDUCATIONAL 
AND INSTRUCTION 


juntington New York. 
advertised 


inousands of nationally 
‘direct from. maautacturess and 
iors, Write for Buy Direct and 

ishing. 31 #-B taveste 


or Plan. Lynn, 
SerGuty*Cailtornia 
INTON powered mowers. 40°) Muik- 
uptbelvered” Worla'r cheapest. Rotacut 
Riser! Excelsior Springs Misscurt 
PROPITS Unlimited, with lowest-priced 
reflecting Aumbers and ietvers Bright by 
diye belfuant at ght Up to too" prose 
Ertipeete sgaiore shames” stores farms 
Write for 
Wabsan’ Aves "Dept46, Chicago 1 
“BASEBALL” By Connie Mack 


pot eller! rhfuuine tgide, sory of Ai 
{ee “Mr Basebal 


ree, details Mitesbrive, 210 § 


Large 
folly Mustrated Sells on alah Bie 
Gully. 'Welte tor startiag outit? Universal 
House “1010-8 Are Phiiageipbia. Ta 

MMERCIAT. Frying Course 

‘Chicken Lege Potatoes, New and 
Droven methods. Learn about this money 
huwking fleld. $2.50. PP. Concession, "Toledo 
1h Ohia 


WHOLESALE Rea’. Hywlenic Suppjies! 
as\Samples “83.001 List tee Acme Cov. 
feetonS “Viretnta 

MEXICAN feather pictures Big prota! 
Novinvestment:- Pree’ details. Surple 10e 
Blan Bririn-os "arses soe Mies 


‘TREE Literature Thousands Whclesale 
DpIY sources. oneymaking 
dens.” witkin. itisboss 20a! 
DRESSES 16: Coats $1.00: Blouses 350 
Bree Catalog. Crown. WO4PB Monroe St 


63 HIGHGRADE SALESMEN 


Taki Orders: Shirts. Flew 
jackets. Sweaters, Shoes. Unt 

uipment tree. Experi. 
iuprod. 49S3-AW Th 


BIG Money 
‘sou, Pads 
forms ete. Sales 


pestuny fe own piensa 
Rewieith co. 


ror wide 


siey. Write 
fs C-U-PSC. Freeport I 


rei eR 
5s x hundreds of 


Ha2ae, New Holstein 


E 
Free book, Approved for veterans. Weaver 
School of Real Estate. 15,E. Pershing Ra, 
Boe PC-11. Kansas City 8, Mo 


WANT a steady Big Pay Job in Diesel? 
(ur ‘approved. easy-to-understand Diese! 
‘raining Course qualifies you. Placement 
dvisory service Free. Learn as you earn 
Write for free 24 page book today! Inter- 
state Training Service, Dept. 28, Port: 
and 13. Oregon. 


BOOKKEEPERS! 


Tnerease your ara 


North Carolina 


PIANO Tunine Pays. Learn this profit. 
ble profession ‘at home” Our ‘Tonemeter 
iid mectanies) ‘aids make learning easy 
No! knowiecge aiusic "necessary. Diploma 
Sranted Latgent and ‘olgest"schoal™sist 
Hear GE Abproted. Wie for"boo 
flee ‘Bryant School 37" Bryant Bldg 
Washington 16D. C. 


EXPORT! Learn at nome from 
shed Worla Trader “hug ious, 


Your own. profitable werld-wite’ business 
Tall order without ‘capital. of tra 


Erpenence 


Cattrornia 


HOME Study Course Chiro- 
apy, Bugle esting cettlcntes ‘Bile 


fot Sprit 
Simba Gators wiitss 


LEARN the Collection Agency business 
Highly proctabie. Easily toastered. Pree 
folder’ Cole Associates. Syracuse 2. N. ¥ 


LEARN Plano Tuslne Repairing —at 
home In 30 days Uniimited income ‘Pho- 
Bograph Fecordicgs. tools and teatructions 
farnished “Weite Capitol Cley Tunine Co 
Departsent’ -23" 139 Bast” Michigat, 
Esheiie 16. Michigan 


MAKE Up To $35.85 Weer as a Trained 

Tearn quickly, at hone 
Bootier. tree. Chicago School of ‘Nursing 
Dept. he-3: ‘chicas. 


BECOME a Doctor of Paychlogy oF 
PEI physics, Teach secret of cuntentsnent 


‘win degree of PaD. ot MD, 
‘Solve mental worries, Free bock College of 
Saiversal Hruth S16)-K ©. Clark Chicago. 


LEARN Gunsmithing! Deta 
“Guns and Gunsmithing” 25¢. Gunsmith, 
Palatine 3, Thinots. 

MEDICAL Laboratory Technicians i 
great demand, We traip you in sour own 
home. “Catalogue free. tmiperial Techoleal 
Institute, Box 973-B. Austin, ‘Texas, 


FREE Booklet “How to make working 


“WELDING bodies. trames fenders, Pays 
with Hobart “Are Welders. Easy term, 
Free Catalog. Box 279-P-402, ‘Troy. Ohio. 

MOVIE making instriction (Suen, Tomma) 
AGL Movie Book 12 monthly issues Movie 
Makers "Magucitie. all” ACL. members 
services only $6.00 a year Write Mr. West 
‘Amateur Cinema League, Graybar Bulld 
ing New York 17, N. ¥. 

PHOTOGRAPHIC mind with Supe 
spemory. write ThoF Books, 8-11, Bos 120, 


READ With Speed! New Amavine Meth- 


HYPNOTISM Free details. Write HSH, 
42144 Dewar. Baltimore 6. Maryland, 


Warren, Youngstown 7_ Ohio, 
o CONTESTS. 


PRIZE Contests! How and Where to Win 
your Share! 5¢. coin’ (refundable). Na 
Tonal Contest Bulletin, Box 2685-C. Adams 
18. Florida. 


LANGUAGE OUTFITS 


AUTHORS SERVICE, 


T WANT New Writers to cash checks of 


eara-as-you-learn 
Checks for 6), to $100—of- 


rieceseary. 
End how to eet, Pree , Writers. Market 
‘Dept 


PGomort writers Eervice 
$13!So0 South ran St. 'St. Lovin Mo 


arrit 1950 7] 


74 CARTOONING, SIGN PAINTING, 
DRAWING AIDS 


‘HOW to make money with sImpie cor 


{sh-0. Pleasant Hi Ohta 
CARTOON Your Way To Suecess! Inter 


atau Rpown’ instructor, Raye Burs 


Eh Qa! Gates oh 
Leni yenios Ceuee Aacag 
HN chaise 
HGR, Wh Bay Bee 
Bea 

Sanaa pw boy Ta 
toe ae 
Sis 8 

fe eT AROS 
a 
Sila" inde es 


35 CHALK TALK-STUNTS 
CHALK Talks Laugh Producing Pro- 
ats ‘$1.00 ‘uatrated Catalog 106. CaF 


ie BTeRaTae a "AND OFFICE 
MACHINES. 


PRINTOMATIO seitfeedin 
‘Bfeaning Machines 42450. Fictapurait 
Oi-0 ‘Fourth “Avenue 


Time Tabor and doubt 
Qiaranioed adding machine 832.95, Master 
Enterprises, ‘ia Erie St. McKeesport, Pa, 


77 OFFICE SUPPLIES & 
EQUIPMENT 


nter Compan: 
Pittabureh 
SAVE Moiey, 


BUSINESS. Professional Printing. Price 
gt Pree. O Too! Printing. Hammandsvise. 
5, BUSINESS, Cards, $2.50, Prevad, 
Samples Free Relianie Print Shop. 
East Jetterson. Louisville 6. 9. 


®___ PATENT ATTORNEYS 
PATENT practice before U.S. Patent 


fice. Validity and Iniringement investi 
and fort, 


ites 


INVENTORS: When you are satistied 
that You have invented something of value 
‘rite me. without obligation, for informa 


(Fermeriy pb, ‘Reeis= 
tered Patent Ay. 638 Columbian Bide 
Wasningvon 1D. 

INVENTOR'S Guide vee on request 
PRenk Cedermana, “Recigtered Patent At: 
temuey, ist Nassau St ‘york. 


Buidine ai 
INVENTORS. For Record of inven= 
tion” form, contact Car Muller, ‘Regis= 
fered Patene ‘Attoraes, Woolworth Bula 


ORFICE pupply Gutaiog Invest ema 
yoo relided fet order” tid)" Co. south: 
invon 12." Conn. 


PATENTS Trade marke, Irving 1 
cathran, 316 Mebachies Bide 
fon TS °C! Resistered Patent Attornes. 


LOY'S, Noucus. ow-coat fast adding cal 
gulator ide hopie oF flee. $3.80." 58.30 
Sree details. W-'D Loy WT Re i, Ave 
R'E Washligton 18,-D. ©. 


in RUBBER STAMPS 
SPECIAL! 3 lines, 2 inches wide with 

knob -handies. 9e.-8 4 0 Rubber Stamps 

2a 8, Clinton, town City. 1owa. 

30 PRINTING OUTFITS, SUPPLIES 


PRINTING Fresses. 1 
3c, Turnbaugh ‘Service, 

DECORATIVE Border and w 
terial Sena dime or 


es, Lasts 
Vile. Besa. 
<i Ba 
re Sub 


Ae pout ome rubber being cate 
geifymlalneptocess Presorabber, “afarie 


applies 


INVENTORS: Lear how to protect 
ovention. Uniess the inventor ie famtliat 
Competent revinered patent attorney ‘of 
competent rer Patent attorney oF 
ene to Fepresent him We are reeisiered 
actice batore the U's. ‘Patent Ofiee 
hd" prepared to. setve.you “it. handling 
Jour ‘pateat matters "Patent Guide. for 
the abestor™ containing detailed nor 
ation soncerning patent protection a 
rocedure with. Record 8: invention 


Waskington, 


PATEST precy bese 0 @ Patent 
fice Validity aud infringerient tavesti- 
ations \and opinions. Booklet and form 


Heda Geihtn sta ee 
Sone ee MaRS, “ores 
EeSiatePy Ais 


TN 
‘Send dime tor, complete ktnrated print: 
ree tails and press 8301 


Kelsey” Ine. A-B. Meriden, 


PRINTING, 
Lm REMERON 


ivelopen Ne actin Se Servi 
hi vice, 


ten 
Harper. saint Lous, 


PRINTING-etierorees ang offaeh 


Selphia 40. 
3000 BUSINESS. Cards $1.85. Prepaid 
cpr ole. a1 Street, Brox 62 N.Y. 


ng. Washington 6D. ¢. 
cy FOR INVENTORS 
INVENTORS: Without obligation. write 


tor information explaining the steps you 
sould take to oh your 
invention John ‘N.. Randotph.. Reeistered 


Parent 208" Columbian Bide 
Wusbington 1 BG 


If sou have an invention 


of sale patented of unpatented, write ia 
Stiuute of American Inventors, Dept. 304, 
1528 Bye st ‘Washington @.'D_ ©. 


“COMPLETE Services for inventors. Pat 


got searches. including analysis. patent 
Sopses. Patent, applications ere 
Fentione marketed. Protection lorms tree, 


Industrial Patent Reports, Box 108. Mas 
dgchusetts " Aveaue and” North Capitol, 
Wastisewen 13. D.C, 

INVENTORS Guide Treg qh equa 
Pram Hesiatered Patent At 
Kasey. ioe Nassau, Set New ork 
ug RVERTONS, For Record, of Inven- 

form contact Cait ‘Miller, Regie 
{ered Patent Attorney, Woolworth Butld= 
ine New Yor. 


gobiec Same ‘reliable seureh ae conducted 
for “patent. atraeys = ree ion 
forma, tf hour service. Patent Service n= 


His" Penndyivania Avenue 
‘Washington 4D. gira 


PATENT searches $500 Tnclnden Beare rehes, $5.00, Tncludes near 


“ANVENTIONS, Gadeets Patented, Un 
tented, Pree’ offer. Grayland. $3124. 
rruce.-Chicago 41 


Drotection and 
of fnvention” 


NJ. Washington 1D. 6, 

SIRVENTORS,- Obtain” patents without 
assistance. Details tree, International Pat 
be Libcary "1430 New York Avenue, Waal- 
faeton 


Vielor 3. vans & Go..$42D Merlin Build: 
ing. Washington 6..D._ 6. 


1. F 1. Creative Co-operation includes 
Subefiegpe patent “seatehes cominerclal 
peste atalylg: “ecbaientprotity 
rotection: “inventioncimproving: ‘finding 
Btekers:Tnvention-styling. for” salet-ten 
ane. Befine of inventions for “Maxi 
ane. Berk wrentions for Maximus 
ish ‘and Royaitien, Write today. tor free 
Intormation. Inventors-for-ingustry” Ine 
Berg. Suite gor. 1047 Broads 
York 33 


me 


INVENTIONS WANTED 


GASH For your iden. 290 weantaccrers 
‘ation Bureat. 208-8 Clinton, 

‘ak Park. tiinots 

INVENTORS—What have you, patented 

ent. pending vo offer. mamtneturers 
Booklet "information Free Market “Con 
tacts 11106-12 Longwood. Cistengo 431i 

INVENTIONS Promoted. Patented or 
BRDRged Wise Adam Figper Company, 
es-a“euright. St. toute 


prc OHETTER, Heads of Enveiopes 620 
tes, Mulline Letter Press, ab- 


ECONOMICAL printing siaie require 
ments. Odom Supply. Box 8345. Tampa. Fis 
‘QUALITY. Printing—Low prices—Com- 
ete line ererstnite, peepald. Price ist 
ree Albert Wilcox. Nicholls.” Georgi 
S009, £30, PRINTED ickes 506-555 
2X2 Two Color shipoine Labels $2.25 
General Printing. Wills Myers Company. 
Owosso Miehis 
ATTRACTIVELY — Embossed Business 
Gatds. 1000; $3.50 Samples Midwest Em 
fosing Box 909, Wichita 1. Kasas 
BUSINESS Stationery, Resonabie: Sen 
es Price Li fom. 711-23 Eunice, 
febster Groves 19, Missouri. 


TB rorutak science 


‘CASH For sour iaea_ 280 manuiactaren: 
need Invention, patented: of unpacented 
EIST see “Intention Bureau, 208-8 Clinton. 
‘at Pare iilinose, OS 
INVENTIONS Wanted Prominent man 
dicerbatere took 


Et fy Bovine ue guna You with four In. 
gercioped produce. fa ip protected. ABE fet 
jent Co. Chat 


Boukiet 
ea wide.s Li. Ghiy 1. Rew York 

INVENTORS: The usual First Step is 10 
have a search of the US. Patents cone 
ducted. tod ean oe Pateatapie. 


Write ‘without obligation, "Patrice 
Deavere (Formerly Randolph & Beavers) 
339 “columbian, 


Reciterea Patent Att 
Bice. Washington GQ), D.C. 


Soe cr See 
‘hareetable ew products, 


informatica. itee “Tostitute of Amen 
Inventors bept'i0g SHE Street Ne 
Wasuinetan 4. 


Glevetand' 3, 


and patent 


‘patented invention. Give pat- 
in letter. P. ©. Box 106, Weob 


today for tree intormatton.. 
30_MODELS, MODEL SUPPLIES 


BAMB99. Cypress roots. driftwood. alr 
plants; for laps. planters. cnedel making. 
toys ete. Catalogue Native Materiats $1.00 
credit of order. Scavenger. Boynton. Pia, 


‘6 BEAUTIPUL Pull Size Whatnot pat- 
tems 28. Joaness, P. O. Box 141-5, Oma 
a 7, Nebraska. 


tie tanita ite, Pee. 
Pio, Tai ‘Bends Se Bre 


‘Complete sup- 
Heather. Free ‘Catalog Arts 
nthe 4 “ail Joseph Ave., Rochester” 5, 


omnia See ree 


‘Steam and. electric 
trated, catalog de. James 
Ines 290" Btate St.. Boston. Mass 


BUILD Historic Ship Models. 

ets oe Vo 49.00, Catalog Ue. facal Siode 
21 West tsth, New York 1. N.Y. 

‘and Yacht model fittings: 

‘catalog 

of lems. A 3 

towab, Hayal Oak. Sich. 


gE Sena “ase for illustra 
Re 2) Listing, hundreds 
Fisher, 1000-2 


Model and Yacht supelies am 
SHENG “New Work Cit 


STEAM engines, boilers, castings. Cat 
ow 25. Anton agoT Price. Rah- 
Way. New Jersey. 


90 MOLDS AND MOLDING 
‘MATERIALS 


Mot i? Remeltable moldmaking 


$135." wonro R 3, Jamestown: 


jUSINESS Cas 
Lattering $399 Delivered: One weeks Sains 
plea Free. ‘Gilbert Kush. Aledo. tilinots 


o1____ HOME CRAFTSMEN 


aa i 
Ry eae 


sie, for aotructions 


Tegency Sales, 
S5ie sustine. Dept. 5. oi 


our pinas, Tow cost-veasy to bulla steatn 
'90 seconds. plans and instruc: 
Hons ony $1:50" Connery Mfg. Co. Adrian, 


% COMMISSION, steady repeat orders, 
uietime Income tree Outhe, Nichols Gon 
pany, Purvis. Miss. 


WATCH REPAIRING 


en ee 
wie 


Yio'me, High= 
ret 


a6 JEWELRY 


ER Ge Wee aE 
ee Se Se 


rk, Opal i 


GENUINE Zircon Amel 


ees. 
so Uiruchs. Teak kien, Youngsowhe OMG, 


TOBACCO & PIPES 


FREE Literature, Pipes and pipemakers 
eBiate. Hane 


(BUILD, Jour own, work, bench pica 
ing eleetricaily ‘welded steel” tees 


piaveagen #1 post 
teed! zt ‘tae oe nae 


"The Press—8-page folder il- 
a aoe va 


JUST om 
athaceg°o Dealt 
Gan nae 
sa ? 
feudse a 
ee ist oly 230 
Gearon Company. 
Deepininen, Ghicteo 6. Hie 
1 with Larson 
aia par ‘YOO other ideas. Largest 


ok, Gatalog ioe Larios, Devt. 
G.'b36 8. Tripp, Chicago 26 


SERA 

ear 
ane 

as 

avai ae 

aPos crent at Sevan 

Bitten 

Sar caa ine ees, 


__ DEATHERORARTSMAW: 


es, Leather & 
We {oF “catalog. 
Dept. Pet 3d 


is, 
Be'bati "Se, Rochester "New York. 


“MOSTLY odds and ends bulls a unique, 
seit ce Sidewalk scooter ealed 


Ha see 
Fon Siete Coienes 1 


ans with necessary 
8 


Titsots. 

‘SAVE $8 
past uid Beaten 
CO's Cooler King, 
ye 10 NY. 

0 FULL sired patterns tors, novelties 
lawn ornaments, £1.00, Modern Wooder 
Sagingw. Mich. 

DOWN Cedar Chest, Lumber 
and Veneers. Free Price List’ Giles ‘Co. 
Br ‘Alabama. 


92__ BLUEPRINTS AND PLANS 


MAKE own pone, farm device and 
ino box soit New Fore 16.” 


‘$600, BUILDS cozy 4 rooms and Bath. 


‘Specifieations for am 
gotr fe pie. at mat 9.00) Ser Jose 
ane, inip Woodbine St. Pitsburgh 1. Pa, 


23 __BUILD 1 YOURSELF 


if perce ao 
itu MISORLLANROTS 
pe Se 
itis 


‘OUTDOOR, Tailes, 
tated, destin wie 


Tackle com 
nue, New York City 65, 


areit 1950 79 


AMAZING Discovery Re-light, “Burned 
gut” Piuorescest Tubes, Pian $1. Wilts 

Becx "208 Hinkle St. Thomastiite’ § 
WE sell by direct fiail,to 100.000 cus- 
"product direct Sos 


tomers” “We bu? 


feture of tiem copy 
fo other costs Inter 
‘tor Bush Street, 


a 
ee ESE ee EE 


PLEASING Perso: 


BEAUTIFUL Pin-Up and aftist model 
photos for. your dea 84x $81.09. 32— 
408, $5.00" Exclusive Releases Centex, 
Sada *we Jefferson Dallas. Texas 


Sar ce 
Deyments. De- 


Suppiles. “Biate “Preseripuion » Pharmacy, 
SEtH ane Chestnut Streets Philadelphia 


DRAW Beautiful human Agures, 20 tes- 
sole “iy pictures "S100. complete. Alg- 


sroftt Stualos. 1206 Mable. Los Angeles 15 


ta ae 55.35, Wiliam 
Wax “Brows Minis Rew Jersey 


Ti TATTOOING SUPPLIES 
TATTOOING Ouiais. Supplies, 
prsted List Pree. Zeus! ran Lesley, Rock 


118 SCIENTIFIC EQUIPMENT 


LOANS By Mail $50 to $300, Quick, 
Easy Coufdential to emploved men and 
women. No endorsers. Easy monthly pay 
Beats. Write fer free triormation seat i 
Biait envelope Posts! Pinance Co. Dept. 
488 Sioax City Tows 


120 CANDY MAKING 


fap, Sa By aT as 
Japtie Sara Bs cares 
ees As Sa eee ae a 
Spore ae ee 
Sus aren eee 


“INTERESTING Mails —2se wil keep 
your Youll bow ful three months Bent? 
fra Desk A-08. Ghiatawa_Missiasivat 


BIG Mails Three Month 250, year Name 
Listed Ditectory $1.00, Harvey Teepie. De- 
TREASURE — Mineral Locatora— Geiger 
Counters can be purchased on monthiy 
wymenit plan.” Free literature, Pisher 
Reeseuren Gab" ine: pais Alto. calif 
Saves hours in paste 
wanda, ‘Cars. Sed “s) 00. Postpaid Ese 
ite. “To 


SERSATIONAL, dre incase 
ad O'Rei eG 
i oid GT eee Gray 
Pan? tha at 
RU 

SURPLUS evn enw Sage Fa 
a ot aetna 
Kuaranieed. Harry Yan Dick Little Pals 
favs 


ALUMINUM Nalls—Never Stain Never 
RUSE "AU Sizes Large Assortment $1.00 


Ww, Bates. 503 Deming D-t Chicago. 2 
INSTRUCTIONS for “Keeping circilar 
saws Aharpetied ie. Van Bite Lite 


Tol FOR SALE—MISCELLANEOUS 


FREE catalog! Save money, Surpiue 
ERE SE, PO 
ATT ae 
pita GaeAT Gn ie Sis 
pen wind ee cee Ais 
fae Saar ea 
Givi Mo. 
iia WANTED MINCRLTANEOUS 
a 
Sean ra 
eee 


103 FOR THE HOME 


FIRE Alarm! Protect your home against 
overheated Turnuee Automatic. “Alarm 
Switch $1.00. EW. Lantz, laa Ww. ‘Come 
Aves Coluimbius 3. Oto 


lureieal Prod: 
asthe Moore 


Beds West 


HOW Can I Find Oui 
formation alseteetiy developed. any 


¥pu Cal 


Mercury (Quicksilver Tantalum | 


SAVE your hair, Dandruff teh. halt 
ose” Your own easily Prepared thexpensive 
remedy gets results. Pormula #100 UL 
Si Nieelano, "Pharmacist, “6596 Ladson, 
Picesbaren 


rr 


STOP if] Wis friends) Win pro 
montane “Write ‘Harriss Books WH38 
North Pitteenth. Waco, Texas 


GIOARETTE sicker get_wisel Save 
naif Gntalon™ Parkerse_ Hoboken! 


MESES 
Tet nonin ee 


INFORMATION for single 
Human” Relations ‘Consultant 
Loug: Box 315. tis Angeles 3. Calif 


(AGALE Bladder sufferers: Write (or free 
Mteratuce, Bariet Go. e4ia-a\ Cass, Detrote 


FORD Ee ay Ra Ie 
efter tie net ee ae 
eae egy tid 
SEP oie 

BAY Siete Compe ete 
ee See SRNR 
pera 


or | 


‘MEN-Women—"“Everybody likes Gundy.” 
Lear 9 make profeanonully a hate 


122 GARDENING 
(OVE any tree stump for as low os 

$100 New “densational compond No 
‘Dewan, 02, 41.00 

up to ae in duties 

225: Sine sas 

id ‘of tgly ‘stumps the 


‘GLADIOLIAS 5) 
ie inspected 400" poripald. seh 
yardens. 866 Harrison St. LaPorte. 1nd, 


ial 25 Jarke bulbs 10 
beled." Assarted. colors. 


Isl TREASURE FINDERS 
TREASURE Hunters) New 11-pound 
featherweight Mode! 101 locator for" gold. 
liver and minerals, Money-back uaa: 


fee est ‘avaliable. also ‘Geiges Govuters 

for, uranium prospectors, Complete infor 

ation tree, ‘The Goldak Company 1940 

W"Glencaks Bive Glendale I, Cult. 
SENSATIONAL New ine of 

punters 

Pipe 


Easter 


METAL Detectors. The very 
quit Send. “Bsc for 


MEXICAN Law. General Practice Attor- 
Ta03 Arona Street” Ei Paso. Tekan 
Worrynot.. Particulars for re 

Leved autterers. PS. 1409 Orange Berwick, 
Benaasivania 
NEW Formula Por Aihiete's Foot. Der 
mo-Ring. ‘Sure Remedy with one apphea- 
on “sen $i to. ineluder postage. ‘moner= 


‘ack guarantee Candido Pharmacy” 
Box 1835. Albans New Wore ae?” PO. 
108 "ADVERTISING 


AVOID costly advertising mistakes, Oat 
enlightening Ad-Guide and Ratebook leads 
ng newspapers inagazines. talline lists, 
We “Chicago Advertising Agency VEstab- 
fished 19008" Chicago # 


See Vaan Sb ae 
oo enemy acer Him Br 
sitlae Box 151-b. Glew Ellyn 


iy’ payment plan. Pree Literature. Fit 
wren Lab. fne.. Palo Alto, Calf 
ist DETECTIVES 


DETECTIVES —Work howe—Tvavel. Ex- 
BUEPeclangceneery. wweice | Wawoner 
133 West 66th NY. Nv 


DETECTIVE—Iuvestigator courses, Pree 
Hisrature, Alieg Academy, No. an 


6 WORDS in 50 Weesliea vate J. 
Datnell 100 Mags. acksan Fentenee. 


ADVERTISE: 24 words_40, 
Matied. $250, Per 1609. 


ADVERTISE in 40 weekiy newspapers, 

g730, (340 words). “Mt "“Denneosker Sanh 

S230. Liste cree. “Adversiis 

Iostt-p Springh a. 
CIRCULARS. 

‘Trial Bundred ise. Box 216" Herkimer. WY 
EVERYTHING 


Mateos. “Tevas 
‘Brean 
field Chicago 43 
‘gales ates for 


eeialal Seng” National 

{er person problem. anyebere World: | Seea‘sh Selling.” Nati 

Wide, "Oitciatly licensed. bonded, service , 

Established 1922. Reasonable Confden- | Debt PS 

yal William Herman, 110 Broadway. New | 115 DRAWING & ART SUPPLIES 
Has erersinine | | DRAPTING and artists’ materials cata- 


PSORIASIS. Sulferers 
falled to bring even temporary rele! from 
feats, lelons “and ‘Raine? hes. ari 
today for Free important information “You 
edn‘ invest one cent! Pixacol Company. 
Boe 2583-8, Cleveland, Ohio. 
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Jog thousands” of tems—2se tdeductibi 
rat ‘ez order) isos 
Chteags. 
DRAW Catteons felder by Dalliesro SL 
Daliiearo, 680 Reat ave. Brootire N.Y. 


‘Gordon's. Ist ‘Madison. 


DETECTIVES needed everywhere New 
method. Haha 3011 Tacos, Tampa, Pa, 


ie INFORMATION 


MILITARY Medals. Enameled Orders 


Bought. Sold. Lee Seeurhiy Bide. Olea: 
dale 3. Cali. 
13 SOUVENTRS. = 


"00 DIFFERENT, military emblems — 
goo" prices free Hobbreuild, 9fx Sumaer 
Ave, Brookiva, N.Y 


HAVE A Gemise 
AKING BUSI 
is WN 


A LIFETIME FUTURE 


FOUR MONEY-MAKING LINES 
© WOMEN'S NYLON HOSIERY 
© GLAMOROUS LINGERIE 
@ HOUSECOATS — ROBES 
© MEN'S HOSIERY 


KENDEX COMPANY pas 1950 
BABYLON 849 N.Y. 


KENDEX COMPANY, BABYLON 849,N.Y.) «~~ 


apni. 1950 8 


WALTCO 


gt PUSH-BUTTON POWER CAR! 


iy 
Thy 
SOLID 


ee if 
ALL ELECTRIC <oxio%S 
1951 AUTO SENSATION! Ss 


Driven By Powerful Remote Control 
Powered with Electric Mini-Motor 


E-GLASS FISHING RODS 


NEW... 
WALTCO PROCESS 
PERFECTS SOLID FIBRE-GLASS 
RODS AT LOWEST PRICE YET! 


NOVELTY MART Dept. 569 


59 East Sth St. ‘New York 3. N.Y. 


“7xuSpeed BOAT SPEEDOMETER 


@ at a price you can aft 
Pella Tee 

ott mpeg 

‘obsolete. rineet 


| MICHIGAN WHEEL COMPA 


1 YEAR REPLACEMENT = 
GUARANTEE 


dealer can't supply, send check or money order to: 


WALTCO PRODUCTS, pop. 75-0 
2300 W. 49th Street, Chicago 9, Illinols 


TODAY'S BIGGEST PREFAB BOAT BUY 


© Won't take a "sot." 
Can't rot or rust. 


* Finest stainless steel 
Quides and tip, nylon 
windings, triple lacquered, 


rdquorters Since 1899 


“<9 = 
ee SSG YY 
BULL DOG Hitches, Park: 
ina ons and Asles for 
types. of 
FREE Catalog 
Wevseu 14, Wisconsin 


fame. Fully guaranteed 
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HERE’S PHOTO-PROOF OF 


Smashing Power 


in REMINGTON “HI-SPEED” 22’s 


what Hollew-point bullet of 

Remington Hi-Speed 22 
expands to almost twice 
itseriginal caliber on im 
pect. Real stopping power! 


Smashing energy, Sold. 
point 


inch pine b 
yd. range. 


iene 


Next time you buy 22 ammunition for hunting, plinking or pest shooting, ask for 
Remington Hi-Speed 22's. They'll deliver moximum accuracy, blinding speed and 
walloping, smashing power every shot. And they hav 

corrosive Remington "Kleanbore” priming that keeps your rifle accu- 
rate, Get more out of shooting . .. get Remington Hi-Speed 22's! 


Remington 


“Hi-Speed” and “Kleanbore” are Reg. U.S. Pat. Off. By Remington Arms Com- 
pany, Ine, Bridgeport, Conn 


"FISH CAN'T HIDE FROM THIS WEEDLESS WONDER” a) 


#*3 HAWAIIAN WIGGLER 


“Your No. 3 Hawaiian is 
the only bait the ba 
hitting among 8 of 


‘exclusive non 


Roy Jacobs of Houston, 
Texas. Streamlined No. 3 


other lures 
can't go. Guarded book 
lets it wiggle right thru 
the weeds, rushes and 
“gooey’’—brings out the 


big on 
" All the family will enjoy 
Skane x a vacation that is truly 


different in beautiful, romantic Quebec, where all sum- 
GENUINE WEEDLESS BAIT re elle eres cee vise sg, 
|. through picturesque French-Canada, Oldtime hospitalite 

$7.10 Z awaits you in comfortable modern inns and hotels, 


Each 


“a >> 


LA PROVINCE DE 
Choice 6 colors 


With Spinner for extra flash and action—' uébec 


> WRITE FOR FREE FULL-COLOR BAIT CATALOG < | For your free copy of "La Province de Québec,!” with maps, 
‘Bureau, Parliament Build: 


FRED ARBOGAST 2 co., inc. | %:: Goth cy, Canadas or $8: ockefeller Plaza, New York 


1714 WEST NORTH STREET © AKRON 3, OHIO | City 


‘Aprit 1950 §3 


| Sailing 
\\\\ with Old Town 


OLD TOWN BOATS 


614 Wood Street, Old Town, Maine 


| pean aes ue Sea Sotans i 
1 Name, I 
[Adare =I 
Lewy State__ 4 


U.S. Army Air Force Type 


SUN GLASSES | 


Man's ond 


Wor 
FORMERLY $8.50 VALUE 


Super-Sensationally Priced at only . 


Cool green meniscus curved, 
polished lent 


LIFETIME GUARANTEE 


Included with every pair of 


1O-DAY TRI 
| enicaco cooae sates [0,,Dent. 202 
20 E. Delaware Pl., Chicago 11, ill. ! 


1... Women's Sum Glasses. 
aL 


THIS 


‘Mail Postpeid. 


couron 
TODAY! 
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& FANS! FANS! 


ALL TYPES — ALL SIZES 


f 
9 


0° FTEs 


ish 


ehehing 
‘SPECIAL 

66 Piece Plug Making Kit—includes 
assorted wood plugs shaped and 
sanded and all the hooks and hard- 
ware—$1.10 Plus 15¢ postage, 


LIGHTWEIGHT 
| alts Now onty $346-30 


od. Foot-shitt. 


-packed cataloy 

'300 authentle 
tovfind items, For your 190 
id Bc 10 cover postage and handling, 


Bate catalog simply 
dress. 


‘with your name and 


ROBERT ABELS, Box PS, 


ygton Ave,, New York 21, N.Y. 


MACCHI & CO... Dest. PG. 927 Larkin St., San Franciseo 9, Calif 


Install a 


MILES PER GALLON 
& MOTOR TUNE-UP-GAUGE Outboard News 


About the new Scott-Atwater Saif motors 


What's WRONG here? 


* NEW 
& ACCURATE 
> GUARANTEED 


ke 0fe landing: 
power! You just eave up in For: 
‘Shift to Res brake 


Fits all cars—permanent. 
Checks ‘spark plugs—checks 
carburetor and 31 other mo- y Get a COMPLETE Shift—with Neutral, 
tor adjustments, Registers Forward, Full Control Reverse. You back up 
miles" per gallon ac every by Shifting to Reverse, not by swinging the 


speed. whole motor around, All controls are always 
Simple to read—Dial in 4 facing you. You have complete maneuver- 

colors. No holes to drill— ability—full control of steering, speed, and 

anyone can install in 1 min- Shift) That's the complete Shift’ kind 

ute, j You'll find on all 4 Scott-Atwater Shift models, 
Complete instructions fur- 

nished. 


396° io diameter, ‘Sure think the Shift is the biggest improve- 
SEND FOR YOURS TODAY— ment since the outboard was invented. I own a@ 


GALE HALL ENGINEERING, INC. 
Dept. PS2—Boston—18—Ma: 


won’s taxcesr arr. or auro cauces | | "4%, FOUR SMMAT MODELS! is 
PLYWOOD BOAT KITS No OTHER OUTBOARD 


LIKE THE 1-30! 1 to 30 
ae 58730 


m.p.h, Separate “stow= 


MONEY BACK GUARANTEE 786 4 Biggest Improvement 


tank 


Bpiig thy four Shift models have 
re ay the complete Shift, pus 
Ranabout” fa, ready single knob contr 
fut parts. Kits Include all button earl 
Hardware: palnt, ets..to complete the boat shown. Send peepee 


Fotor drain, 


for tree folders ofall models.aslow as $29.08 freight included. 
TAFT MARINE WOODCRAFT 


pt. $, 636 39th Ave., N. E, Minneapolis 21, Minn. Lesbreeddps td 


1-16 SHIFT 5 hp* twin 


oe | 


1-20SHIFT 71 hp* twin 


YOUR OWN 
TRAILER. Ls 


raaneesina 
Viet mph, a 
SAVE uP : UP TO |! 50% ‘1West Coost price slightly higher 
6e8 FOR vourse silat 
pertectir, Factory Sand SP SMT FOR SOONSTREE BOOK! 


Sketableg ins few hours wi = est, 
NOUR" SESIOR (above) A. walk er wi Mig. Ca tae, 


TBS INVITED. 
WRITE FOR FREE BROCHURE 


PREFAB INCORPORATED °si,"%tnice “areasas” | | || *0ccenee@ 42008Pm _*04C Corie 


3 
“ 
s 
= 


a 
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Make Yon Your r Gun a Compass! 


«+ Install the NEW 
Pi Gn 

GUNNER'S GUIDE! 
Don't Get Lost! . csro0 


Guide mounted in your gun stock shows you 

the way in and out of strange country. A gold- 

plated compass-like, precision instrument 

that requires one simple setting. An o1 

ment to any gun, it can't be lost or mislaid. 
Locates fallen game, too! You'll pick up 

the birds you hit, 

more meat on the table. 

Complete instructions 

with every Guide. 


Poly Coke 
GUNNER’S 
GUIDE 


FoR YOUR KLE OF SHOTGUN 


at your 
% dealer's 
or order deck 


157 Tonal St. Hartford 1, Conn. 


Tenclove check or P.O. money order for .... Gunmer’s 


POLY.CHOKE CO. INC. 
Guides ot $3.00 each. [) Send free ilvstrated folder. 


Seen the NEW 
Crosman CO: 


(= PistOL & RIFLE? 
They . - 
Zao isa. 


jowder” pune 


[BUILD YOUR OwN 5-ROOM| 
HOUSE 


SUPERIOR HOMES, INC. 


327 CROWDER BLDG. JACKSON, MISS. 


ow} YOU CAN DRILL 
we YOUR OWN WELLS! 


Latenetre, Partagas eed 


ne TNOUSTRIES 
West Cheshire, Conn, 


M-O. 
WHAM, STD 


SUNGSHOT 


igger Fish with 


MARTIN REELS 
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oe ibe 3 
ips ‘Name tad’ Adee SPECIEY 
Giant Spoat sinned COD 
3156903 for $3.29) pest ‘or SEND 
MONEY_We Pav Postage: 
anteed or your money ref 
LEEWARD MILLS 


MOTORISTS! — TRUCKERS! — 


For easier, safer driving, check these Sparton accessories 
from the complete line of Sparton automotive equipment. 
At all good dealers’! 


eS 
Series 900 Series 500 
‘Glass "A" Class 


Directional Signals 
Approved in most states that 


Sparton Tornado 


All-Electric Air Horns 
‘Smartest on the road 
EXTRA-POWERFUL, 
‘extra-clear twin trumpet! 
In gleaming, streamlined, 
‘chrome-plated design, for 
outside mounting. Gon- 


Shell and rim bonderized. Rust 

proof, dustproof, shakeproof. Visi- 
ble 1500-1800 feet in daylight. 
Series 500, Class “B'* 

New flasher type. Special 


hocts with electrical sys-  Sparton polarized mirror nb. signal lenses. No visor 
tem. No motor tapping. SAVE YOUR EYES, perhaps your life. Sparton required. Patented angular 
Costs less than many patented polarized rear-view mirror cuts blind- widespread visibility. 1000- 


rumpet horns. Ing, reflected glare by 80%, lets you drive in foot daylight visibility. 
ideon boats, ease. No. finger ficking or adjusting. No other a = 

«carries miles mirror like it. Available for trucks, buses: rub- 

ber-rim, rectangular Polavision mirrors. 


CUTS REAR-VIEW MIRROR GLARE 80%! 


ing. Sharp, penetrati 
horizontal beams, Model 
adaptable for splash pan or 


‘One complete line... one reliable source. Makers of quality safety signals since 1899 


BEST BIKE MOTOR DEAL | Seas 


Ever Offered! | MBPIT Wr ata 
sbEGint“ar $50 


0.8. Inglewood 


LOOK AT THESE oUT- 
STANDING FEATURES 


* Assemble this handy 8footer yourself, and 
save half the price of a ready-made boat! Light 
(65 Ibs.) for easy carrying, rowing, towing. Yet 
the Hacerry Sx Sueut is Tuggedly’ built to give 
you years of fun, Carry on your car top to beach 
or lake. Holds three adults in safety. Takes a 
small outboard. Ideal for all-round use, Over 
15,000 in service. 


SEA SHELL EASY TO ASSEMBLE 

Only ordinary household tools needed. The whole 
family can have lots of fun assembling. the 
Hacexry Sea Susut in a few pleasant evenings. 
Kit includes pre-cut waterproof plywood. and 
wood parts, screws, oarlocks, seam ‘compound, 
easy-to-follow instructions, Beam 4 ft, depth 
16 ins. Fully guaranteed. Additional iit con- 
verts Ska SHELL into lively performing sailboat. 


= | BOAT KIT AT DOWN-TO-WATER PRICE 


Ye,have aimed stock of new 


HAGERTY, 104 Front Street, Cohasset, Mast 
Cl Please send FREE booklet, name of nearest dealer, 
Di Pleare send SEA SHELL kit, freight collet. 
Enclosed Is $35. 


} | sateen 


r 
! 

1 

1 

1 wom. 
I 

| 

Li 


le 
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CROSLEY | 


LOWERS ALL PRICES! 


Now the Crosley, made in America with U. 5. skill ond 


Crosley Trucks, both Panel De 
83. on each. mo 


nd. driver 
EEL IT'S NEW 


@ FINE car 


Spring Grove Avenue, 
Cincinnati 14, oe | 


“alk BENJAMIN ain 


RIFLES PISTOLS 


SEND FOR Free, rauneR OF tates ‘MODELS TODAY 
2 REAL, ‘ot outdoors, 


ALCBENIABL is | 
re, DENIAMIN TEECLES tee 
is, WRITE ATO 
‘Louis 4, wo. 


, FLY ROD 
2 mist mas antleg J 9° 


nished you by Ht ate POSTeAD 
eco of tw artled foe 


Wagemaker caniseny = 
Dept. 26 Grand Rapids. Michigan 


sa.05_| REAL ENGINE: VALUE 
= = fae eneine 


88 rerue series 


1. ncaa tbo 
Kaneae CH 


o 

fordmeke Cigorettes Whi 

‘Nationally advertised, Patent 

Nothing tke it. PR 
aa 


UGHTING 


FREE 
CIGARETTES 


PRES-A-LITE DIRECT SALES 
79 Medison Ave, Dept. PSA NY. 16, N. Ys 


E. Z. CAR WASHER 


Stonty atten to 
soars a wastes ptr atie 


EASY WAY to BUIL 
a TRAILER Gye /oey! 


with complete 


FAYETTE 


Undercarriage 
Assembly 


Save money, buy direct 


te precision built 
tubular type axles elimi 
pate up to 40°. needless 
dead weight 

alloy ‘steel sp 
Cision ground 
smooth, 


FOR UTILITY AND BOAT 
TRAILERS OR PORTABLE 


FQUIPMENT...§ 4gjond 


performane =. 


SPECIFICATION DRAWINGS and DATA 
Send for engineering drawings, state 
approximate weight of traller you 
Bend 10¢ for postage and handling, 


FAYETTE MFG. CO. 700 FRONT ST.. FAYETTE, OHIO 


ECAP. THESE TES WIL CANAY YOU TWICE AS 
ate) care ipa |i 


mp 
BEATS) 
the World 


Give your son 
a gun he'll be 
proud of 


No other name in firearms says 
“quality . . . dependability . . . 
craftsmanship" so surely ai 


67 is a truly fine 22, designed as 
a beginner's rifle .. . yet its high 
accuracy has won the admira- 
tion of experts. 


‘The Model 67 shoots 22 Short, 
Long, and Long Rifle cartridges 
interchangeably. It is a light, 
finely-balanced rifle with a full 
man-sized stock and sporting 
type forearm of genuine Amer- 
ican walnut, Extra safe... the 
Model 67 does not cock upon 
‘opening or closing the bolt 
must be cocked manually. See 
it at your dealer's. 


SPrb 
(ie 


chester 22 caliber sport 
ing and target rifles. 
Address: Dept. 343-A, 
Winchester Repeating 
Arms Co., Division of 
Olin Industries, Inc., 
New Haven 4, Conn. 


ull 


PRODUCT 


Pe Wael flmo Yfedl OF 


WINCHESTER 


TRADEMARK 
SPORTING RIFLE 
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Carboloy Used in 


Secaeans 
PRESIDENT REEL 


Outwears Toughest Steel 


100 »1 


$3500 
st Price 


The Longer You Use It, 
The Smoother It Seems to Run 


Ths, President isthe only reel in all the world using 
Carboloy! Hardest metal known, Carboloy ‘out. 
wears toughest steel 100 to fs Carboloy 
that's used. ia the bushings 0 shakespeare 


President Reel. 
‘No bis Gshing days, 
Desiormance as 

‘whisper-quict as the day 
[Yeciisbulltaptlorene bet angst niieeat 
lave the President's nine betier fishing features 

demonstrated at your sports store. 

1950 


Send me your free 1930 Tackle Book and 
Pocket Fishing Calendas 
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per mile 
total 
ersratiog 


No wonder you see s0 many 
Cushmans everywhere! 
They're Amazingly Econo: 

coll Up to 75 miles per gol- 


MOR-SAN-SALE 


HULL AUTOMOBILE COMPASS §& 


jaconlite illuminated Stream 


TAKE 3-DIMENSIONAL RICTURES 
WITH YOUR OWN 35: MER: 
[NOW ONLY (Outfit No. 101, 


| a. ee ne 


LONG ISLAND ci cy Tan 


Sci ie 


NEW.. 


first time ever 
available... 


All the Difference 
in the World! 


stanly, with ewist of 

ngers, positive, visual 

setting at Full, Modi- 
fied of Improved C 

“ inder choke—or any 

| . int in between. 

C-LECT Pee ECE CHOKE” 

CHOKE” is nota separate device 

to be mounted on the 

gun, Choke and gun 


engineer er: 

fedly coocinened: 

Many other de laxe morons muna: BOAT 

features, including We svanoiwe sre, 

tilated barrel and YOU'RE IN NEUTRALI 
movable clip. An amaz- e 

ing innovation and an Hes a nei exper 

SEE IT AT YOUR DEALER'S ace nee 

ee ceca ane johnson out- 


: i motor with Neu- 
tral 
affosshe 


Jutch! 
Start in neutral. Flip the lever, and GO! Stop, 


ee =) quick, with your motor running, when a bi 
]04 St. Job St., New Haven 5, Conn. 


one strikes. Maneuver easily in and out o! 
tight places. 

New sure-fire Shock Ab- 
sorber Drive lets you go ¢ 
through shallows without a 


‘ eatea cm, care. New Vari- 
Re on Ley Volume Pump 
removable.” flooring. keeps your motor cool at 
TCE ae | any speed. 32 outstanding 
features give you the per- 
formanceand DEPENDabil- 
ity you expect in a Johnson. 
See your Johnson dealer. Look 
for his name under “Outboard 
Motors” in your classified tele- 
phone directory. 1950 Johnson 
prices are lower! e 


NEW POPULAR 
Showing ALL FrPEs 
‘OF HOME DESIGNS 
All 5 Books 
te 
dels, including. the sensational 
Mode QD ith Gear Shit sedng and sie Master 
ter any ot sens eisai oy save mont Furl Tank, A post card gets it, Write tod 


Siriaas JOHNSON MOTORS. 5 Pershing Read, Weuker 
johnson Motors of Canada, Peteriore, Ca 
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FREE. sence sor 


PHOTOGRAPHIC CATALOG 


OVER 100 ILLUSTRATED PAGES—with descrip- 
tions and prices of more than 1800 items, 
including 500 brand new cameras, pro- 
Jectors, and photo necessities. 


NEW LOWER PRICES!—you save on almost 
everything at Wards! For example, 
there's a reflex camera with full-size 
focusing viewer and {/4.5¢lens for less 
than $50, a reflex-type box camera with 
flash under $10, and moving picture cam- 
eras and projectors—less than $50 each. 


LATEST THREE-DIMENSIONAL EQUIPMENT —now 
you can photograph three dimensions at 
once and view your results through a 
stereoscope—or even project them on a 
screeri. Ward's new catalog offers you a 
full line of three-dimensional equipment, 
including twonew stereoscopic projectors. 

FEATURE ARTICLES AND PHOTO HINTS— valu- 
able information on developing, print- 
ing, enlarging and movie-making. 


Menitermery, Wied 


Chicago * Albany * Baltimore * Denver * Ft. Worth 
Kansas City * Oakland * Portland, Ore. * St. Paul 


Mail coupon to nearest Ward city NOW! 


MONTGOMERY WARD, Dept. HPS 45 
Please rush me the new 1950 Photoaraphio | 
Catalog as soon as printed (about May 1). 


‘Street Address or Box. 
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THOUSANDS BUILD AT 2 THE PRICE 


BUILD 


To 
A ES 
i Bro ur 
spot ncsen 
— pay-rbeees 


PRAMS 
OUTBOARD) eee 


Fost Round or V Bottoms 
1210 16 FF. oe 
Assembly Methods 


= INBOARDS & 
SES. CABIN CRUISERS 


For Fishing, Racing or 
Cruising 16 TO 23 FF, 


SEND 25c (coin) 
ORDER TODAY YOUR 


NEW CATALOG 
U-MAK-IT PRODUCTS "Now vore'3n 5.5: 


INGS YOU BOTH CANS! 


yo° oo 
Yes it car the glow that rests your elbow! Use 
LACQUER CLEANER, the amazing pre-wax clesnet, sed 
JUERWAX, the “famous car finish protector. i's 5 
faster and easier to apply than ordinary paste waxes. 
One treatment lasts 4 to 6 months 
LACQUERWAX contains no lacquer, but this hard, liquid 
ax is CLIMATEPROOF! Ics brilliane luster shines right 
thru hor sua and driving rain. You can’t wash it off—it won't 
{1 beings out and preserees the full beauty of your cat's 
ish. Use the LACQUER CLEANER first to remove dead 
paste ‘wax and dirt, thea LACQUERWAX for the beauty 
eatment. BOTH 10 of, cans for ONLY $1. Mail coupoa 
hs 
TACQUERWAX CO. Dept. PS-4 
| FARA ORD 3 Conn ! 
a canlemen: iy gol jer bi, check o money ordre encased I 
| fore 2 tn \CQUERWAX & CLEANER. 


Addres 
City. 


State. 


pe 
LACOQUERWAX 


STE VENS 


7] 
THE Len FoR You 


For rapid fire work at moving targets...for "zing- 
ing for more 
sport shooting—a Stevens aucoloader is the "22" 
for you. 
Savage—"first in the field” co build lightweight, 
low-priced auroloading rifles— offers you a choice 
tubular of clip magazine models. Either type 
tures (see below) you'll find in mo 
‘other "22" autoloader, regardless of price. 
See these wo models at your dealer's. Write for 
free catalog of Savage, Stevens and Fox rifles and 
shotguns. 
SAVAGE ARMS CORPORATION 
Firearms Division, Chicopee Falls, Mass. 


* 
ee 


“FIRST IN THE FIELD” FEATURES 
OF STEVENS "22" AUTOLOADERS 


THREE RIFLES IN ONE—instantly adjustable 
44s an autoloader, bolt action repeater or 
single shot. As auroloader, shoots 

22 long rifle cartridges; as bolt action 
repeater oF single shot, .22 long rifle 

22 long or .22 short cartridges 


MAGAZINES —Choice of tubular oF clip. 


BARRELS — precision rifled for extreme 
accuracy...crowned muzzles... takedown. 


STOCK AND FOREARMS—wood, walnut 
finish ... man’s size, 


Simplest, most trouble: 
free action of any "22" 
stofoaer os aa, 
fickiy disassemble 
for cleaning withowe 
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‘New Duo- 


oulspeaker, developed at RCA Labor 


Wusic lovers’ ‘horn of plenty” 


For years, working toward the 
ultimate in sound reprodue- 
tion, scientists have sought for 
living presence — the illusion 
that a real musician or speaker 
is talking, . playing i 
your home. 

Now, with RCA’s Duo-Cone 
loudspeaker, the goal is achieved. 
‘Two cones in perfect acoustical 

ignment reproduce sound with- 
out distortion — give you every 
‘tonal value from a frequency of 
80 on to 15,000 cycles. It is in the 
area above a frequency of 4,000— 


seldom touched by conventions 
speakers—that most of the 
important “overtones” lie. Ri 
Duo- adspeaker faithfully 
reproduces every overtone, to the 
very peak of a violin’s range, and 
faithfully gives you the deep low 
notes of a bass drum! 

. the RCA Duo-Cone 
‘wide angle of sound per- 
vader every commer of a twom without 
sharply directed blast or blare. Its re- 


mse to tones of every frequency ie 
A. teving. cad on 

See the newest adv 
television and elec 
bition Hall, 96 West 49th St.,New York, 
Admission is free. Radio Corporation of 
America, Radio City, N.Y. 


ories, achieves the illusion of “living presence,” 


Ideal for monitoring radio broadcasts — 
AM-FM television programs—RCA’s 
Duo-Cone loudspeaker gets, and passes, 
its toughest tests from engineers and 
experts in sound reproduction! 


RADIO CORPORATION cf AMERICA 
World Leader in Radio — First in Television 
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The Voice of Science 


How to Tell 
the Truth 
from 

the Answers 


Dow at our local drugstore the other 
morning, the coffee drinkers nearly had 
a fight, It began when some of the regulars 
slammed down their spoons and cried, “The 
coffee’s terrible!” 

The others said they were crazy — it was 
even better than usual. Louis, behind the 
fountain, said he had just made it fresh. Then, 
tasting it, he got the answer: some joker had 
mixed a little salt with the sugar. 

There is a neat lesson here for that young- 
est, and most important, of sciences—the Sci- 
ence of People. For this unintended Scientific 
experiment revealed real facts: how many, 
and who, used sugar in coffee. 

No pollster could have done so well with 
the direct question, “Do you use sugar in your 
coffee?” A man might ponder the reason for 
the question and answer evasively. A plump 
‘woman on a conversational diet might easily 
answer, “No.” 

What is needed in this struggling infant 
science is more salt in the sugar. More tech- 
niques to uncover truth rather than answers. 
For if we are to survive the impact of the 
other sciences on our lives, we have got to 


know more about how and why people be- 
have like human beings. 

I think these needed new technologies in 
human engineering might better start with 
the small daily problems. Then the techniques 
of interviewing and testing motivation that 
were developed on the little things like coffee 
might work better on the bigger things like 
bombs and international understanding. 

After all, a nation is actually a collection 
of people conditioned by history and geogra- 
phy and economics. But a person is an even 
more fantastic collection of reactions and 
motives. 

Even the salt-in-the-sugar test is accurate 
only as far as it goes. It can tell how many 
and who, But it cannot tell the really impor- 
tant truth: why. 

Itake my coffee straight, black, and strong. 
“Because I like it that way,” is no answer. 
They'll need to teach me a lot more about 
myself to get the truth of human motivation 
out of the answers. 

How do you like your coffee? Why? 


Rivne Gitrzces 
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means 


ipe Appeal 
and Prince Albert 


© Yes! He's riding high! He has Pipe 
Appeal which attracts admiring glances. 
And he has real-smoking pleasure with ~ 
mild, rich-tasting Prince Albert—America’s 
largest-selling smoking tobacco. 

Try P.A.! The choice, crimp cut tobacco 


IT'S A CINCH, T00, 
TO ROLL FIRM, 
NEAT CIGARETTES (i 
WITH CRIMP CUT 
PRINCE ALBERT! 
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POPULAR 
SCIENCE 


mecusrtor. Monthly 


ng with Light.. 

Armour Research Foundation measures the diameter of a ball bearing—to better 
an a millionth of an inch. A precision gauge bloc 
measured are placed side by side on a flat, optical-glass plate. Then 

iss plate is placed on top. If the bearing is either | 

ge block, the top plate will be slightly tilted. 1 


Here's how the 
k of known size and the ball 


gher or lower 
ght rays passing 
lass cause interference patterns indicating the amount of tilt— 
and the difference in heights. In the photo above, the seven dark interference 
bands show that the bearing's diameter is .000081 inches less than the block's height. 
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Two nylon-wrapped ons why automatic shifts, like Chevrolet’s 


shown above. to stay. More women in th t front seat, 


miles at traffic speeds, will mean fewer clutch pedals. 
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New transmissions take aw 


part of the driv- 
er’s job—and do it better than most drivers can. 


What You 


Cover by Ray Quighey 


Should Know About . 
Automatic Drives 


By Devon Francis 
Drawings by Ray Piock 


rE YOU are buying a new car this year, 
you are going to be forced into making 
a new decision, 

You may have “the best left foot in the 
business.” You may be able to make the old 
heap move as smoothly as a Diesel locomo- 
tive, But from now on you will have to 
make a decision about automatic drives. 
You will need to know them even to say 
“no” to the salesman. And unless you are a 
rich, bachelor hermit, your eventual answer 
probably will be “yes. 


For the robot shifts are here to stay. Like 
the self-starter and the closed car, they are 


mobile is a family 
drivers of varying skill. 
eventually will become standard equipment 
because they make things easy for the dub 
driver, giving him the effortless perform- 
ance that a taxi pilot displays. 

Most of these new transmissions are op- 
tional, at extra cost initially and—probably— 
in running expenses. But they promise the 
most important advance in driving since the 
introduction of no-clash shifting at the close 
of the 1920s. 

With an automatic transmission, you set 
a lever, press on the gas pedal, and go. 
Your left foot has nothing to do. The innards 
of the new drives take care of all the prob- 
lems of delivering push at the rear wheels 
with relation to engine speed and grades. 
The car makes like an old Stanley Steamer 
or Walker Electrié. 

To give the car for many drivers this 


higher average driving ease, Detroit has 
performed nothing less than a little miracle. 
For all their complications, the new trans- 
missions demand little or no more space or 
weight than a conventional transmis 

The new Serscbsioat were 
before the war by 
and semi-automatic gear shifting and by 
Oldsmobile’s Hydra-Matic. Now comes the 
confusion of Super-Matic, Ultramatic, Pow- 
erglide, Dynaflow, Prestomatic, and Gyro- 
matic. Some others are so new that they 
haven't even been sales-named yet. But 
they all aim at the same thing: adapting the 
gas engine, weak in power and torque at 
low speeds, to the human driver who can 
best handle power with the press of a foot, 
just as he (or she) makes a radio louder 
with the twist of a wrist. 

In these pages Poputan SCIENCE presents 
a Who's Who of the new drives: how they 
work, how they differ, their advantages, dis- 
advantages, and costs. 


But They're Not Automatic 


None of these new transmissions is ac- 
tually “automatic.” Th re neither shift- 
free nor gearless. Even in the simplest, the 
selector quadrant on the steering column 
presents the driver with three choices, and 
most of them present five: (1) park, (2) 
neutral, (3) emergency low, (4) normal 
forward drive, and (5) reverse. Freedom 
from shifting exists only after the lever is 
flicked into the “drive” position. Even so, 
driving is not shift-free in snow, mud, or on 
steep hills. The very latest transmissions 
have those old solid gears for emergency 
tow and reverse. 
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FRICTION CLUTCH 


VACUUMOPERATED CLUTCH AND GEARBOX 


Some of the new drives use automatic 
gear trains as an adjunct to torque con- 
verters for an extra boost from a standing 
start. Hydra-Matic, oldest of the “self-shift- 
ing” transmissions, is a gear job throughout 
except for its fluid coupling. 

The hydraulic torque converter, heart of 
several newer transmissions, is a fluid gear- 
box. It simply substitutes the hydraulic ad- 
vantage of pump-powered turbines for the 
mechanical advantage or leverage of steel 
gears. It also gives an infinite number of 
ratios, compared to the three in a conven- 
tional low-second-high transmission. 


Make Them Shift for Themselves 


In engineering an automatic transmission, 
the aim of th to makers was to get that 
familiar H-type shift and clutch pedal out 
of the driving compartment. They have ac- 
complished this in two ways. The first, and 
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Mechanical clutch and gearbox are used in 
standard transmission. Driver shifts gears manu- 
ally according to torque requirements. Efficiency, 
potentially high, depends on driver's expertness, 


Hudson has semi-automatic drive, like Chrysler 
(next page), In drive range Hudson up-shifts 
pneumatically from getaway gear to high. With 
overdrive cruising ratio, it’s called Super-matic, 


most obvious, way was to make the gears 
shift themselves (PS, Dec. '45, p. 142). 
Overdrive (PS, Apr. '49 p. 180) is a small 
semi-automatic transmission giving an extra 
high gear tacked on a conventional one. 
Shifting within but not between the low and 
high ranges is automatic in some Chrysler 
Corp. transmissions. All ordinary forward 
driving with Hydra-Matic is automatic. 
The second way is the torque converter, 
trade-marked Dynaflow on its first introduc- 
tion to the American private-car market (PS, 
Feb. "48, p. 113). A new combination of 
gears plus torque converter is the latest in 
automatic transmissions. PS readers know 
that Dynaflow and Packard's Ultramatic 
(PS, June '49, p. 139) have in common not 
only torque converters but several other 
features as well. So do Chevrolet's Power- 
glide and the automatic transmissions of 
Studebaker, Ford, and Mercury. It is the 


ACCELERATOR 
Position 


FLUID COUPLING SEMI-AUTOMATIC GEARBOX 


Semi-automatic shifting within but not between 
two forward gear ranges is used in Chryslers, 
Dodges, and De Sotos. Range selection is man- 
ual, Fluid coupling does not multiply torque. 


ACCELERATOR POSITION, SELECTOR EVE 
ANO MOAD SPEED DETERMINE GEAR RATIO 


PLANETARY.GEAR SYSTEMS 


UID COUPUNG 


HYDRA-MATIC 


way the individual manufacturers combine 
these basic principles that makes them dif- 
ferent. 

The new transmissions are neither simple 
in construction nor simple to understand. 
They are almost literally built like a watch. 
No Sunday mechanic can tear one down, 
put it together, and drive it Monday morn- 
ing. They're complex because they have to 
perform a lot of functions that heretofore 
were performed by hands and feet made 
dexterous by habit. They must also, within 
themselves, mend some of their own inher- 
ent faults, This explains in part why the 
automatic transmission took so long to move 
out of the luxury price bracket. 

Here are some of the complicating ele- 
ments that are packed into the new drives: 

@ The hydraulic torque converter. 

@ One or more planetary-gear systems 

(borrowed from the Model-T Ford.) 


Clutch pedal aleppesss in Hy 
is fully automatic, 

to planetary gears; 
speed and accelerator position. 


rower goes tl 
ratios are responsive to car 


© A hydraulic valve block assembly. 

© A master-plumber’s nightmare of pipes 

carrying oil under high pressure. 

The torque converter and the planetary 
gears drive the car by transmitting and 
multiplying engine torque. What elements 
do what and when depends on speed, load 
conditions, and what brand of transmission 
you are driving. 


Controlling the Controls 


All the rest of the stuff in an automatic 
transmission comprises the regulation and 
control systems. The pumps maintain pres- 
sure in the plumbing. The clutches change 
gear ratio and direction of rotation by seiz- > 
ing and releasing planetary parts at the 
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AAUID COUPLING AT 
MIGKWAY SPEEDS) 


‘OveRRUN COUPUNG 


Y secon = 


PLANETARY GEARS FOR 
TOW AND REVERSE 


Torque converter, a hydraulic gearbox, is used 
in Dynaflow to multiply push. Converter re- 
actors make it a fluid coupling at highway speeds. 
Gears are only for low-low and reverse, 


PLANETARY GEARS 


TORQUE CONVERTER 
AND RUIO COUPLING 


CHEVROLET 


proper moments. The valves regulate oil 

pressure and act as selectors to switch the 

power train through the transmission. 
Most of the new drives have, besides 


the items listed above, a centrifugal 
governor. This is half of a team in the con- 
trol system. The other half is the driver's 


accelerator pedal. Between them, they in- 
terpret the torque and speed you demand 

nd go around or through the elements in 
the transmission accordingly. 

Studebaker and Packard have a single- 
plate disk clutch not unlike the clutch in a 
car with a conventional transmission. This 
is used to lock up everything in the ti 
mission and provide a direct mechanical 
connection between engine and differential, 
eliminating hydraulic “slip.” 

Old automotive words have taken on new 
meanings. In the new transmissions, “brakes” 
and “bands” are not those for the car's 
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Chevrolet's Powerglide is essentially like Dyna- 
flow except that it multiplies engine braking ac- 
Mion with tiny, supplementary ud eouplin 

iis 


converter, ielps control speed downhill. 
wheels but, instead, for gears. “Clutches” 
in the planetary systems are only second 
cousins to the clutch that responds to the 
pedal under the left foot. “Valves” have not 
to do with the engine’s cylinders but with 
the hydraulic system. “Free-wheeling” can 


mean gear-wheeling, not coasting on the 
highway 


The Manufacturer Says... . 


Once you get past the torque converter, 
iting parts of the new trans- 
gear systems a 
the pipe lines that cause them to deliver, or 
help multiply, engine torque to the rubber 
on the road. Here, for example, is the fac- 

explanation of what happens in the 
Studebaker in “emergency low”—and if you 
understand it readily, you will be doing bet- 
ter than most of the engineers in the in- 
dustry itself: 


PLANETARY GEARS LOCKED 


ROADSPEED GAUGE 


UP IN HIGH RANGE 


TORQUE CONVERTER 
AND FLUIO COUPLING: 


BORG-WARNER 


Ford-Mercury drive by Borg-Warner provides 
torque multiplication by converter and gears. In 
“high,” gears are locked out of power train but 
converter, functioning as fluid coupling, remains, 


nn rome oo 


LEVER, AND ROAD SPEED GOVERN 
GEAR RATIO AND 100) 


TORQUE CONVERTER AND 


PLANETARY GEARS LOCKED: 


UP IN HIGH RANGE 


A lockup band and forward drive band 
are applied through their hydraulic servo 
mechanisms. The lockup band holds the 
sun gear of one of two planetary sets sta- 
tionary, while the forward band holds sta- 
tionary the sun gear of a second planetary 
set through a free-wheel unit fitted with 
sprags to prevent counter-rotation. The 
power flow is from the turbine shaft of the 
torque converter to the ring gear of the first 
planetary set. In a simple planetary-gear 
system, a forward ratio drive is effected 
through the planet carrier when the input is 
through the ring gear and the sun gear is 
held stationary. The two planetary sets 
function alike, but the second one effects a 
different ratio due to different numbers of 
tecth, The total gear ratio in first gear is 
the product of these two ratios in the plane- 
taries, or 2.308 to 1. The combination of 
this gear reduction and the torque multipli- 
cation in the converter as the car starts gives 
a maximum ratio of 4.96 to 1 at the rear axle. 


ROAD-SPEED GAUGE 


Lock-up is employed by Packard, like Studebaker 
(see page 110). Both converter and gears boost 
torque at getaway, but they are automatically dis- 
connected in “high,” when the drive is direct. 


But you actually get a torque effort of 
better than 17% to 1 in emergency low. 
How come? Well, you multiply the gear 
reduction in the planetaries times the torque 
boost in the converter times a rear-axle ratio 
of 3.54 to 1. 


Gas Economy? Servicing? Performance? 


No, the new transmissions are not simple. 
And the differences among them are going 
to supply no end of argument around the 
gas pumps for many years. Bear in mind 
that these differences reflect honest divisions 
of opinion among design engineers. One en- 
gineer is a mut on servicing economy, an- 
other on gas economy. Still another wants 
getaway performance. In the end every 
engineer has to compromise, and it is the 
differences in the compromises that produce 
the differences in drives. 

Dynaflow, which has no torque multi 
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Modifications involved in putting a torque con- 
verter in 1950 Chevrolet are shown here, More 


plication by gear when the car is in the driv- 
ing range, has the great virtue of relative sim- 
plicity. But Dynaflow requires more engine 
power if the rear-axle ratio is to be kept 
within economical limits. Chevrolet's Pow- 
erglide is like Dynaflow except that it in- 
corporates an extra gizmo in the torque con- 
verter to afford extra engine braking power 
in going downhill. Chevvy must 
that advantage in forward-driving efficiency, 
if ever so slightly. 


They're All Different 


In the interests of simplicity, Ford and 
Mercury will have no mechanical lock-up, 
as Packard and Studebaker do, to by 
the torque converter for direct, mechanical 
drive once the car gets rolling. 

Who's right—Ford, or Packard and Stude- 
baker? Oldsmobile and its licensees (Cadil- 
lac, Pontiac, Nash, Lincoln, Kaiser, Frazer) 
cling to automatic gear drive without fluid 
torque multiplication. Who's right? Chrys- 
Jer and Hudson as yet haven't given com- 
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power, transmission oil cooler, and change from 
4.11-to-1 rear-axle ratio are important ones. 


plete “automatic” drive a tumble. Who's 
right, for whom, for how much? 

‘What has been gained, now that the new 
automatic transmissions are here? Their 
drawbacks are plain. In ordinary driving, 
even the best of them give slightly less gas 
mileage than conventional gearboxes. 


Heat Is a Problem 


It takes extra gas to move that extra ma- 
chinery, and heat energy is built up inside 
the torque converter that is dissipated into 
the air. In fact, some of the new transmis- 
sions have a special radiator to get rid of the 
heat. On sizzling days some torque con- 
verters over-heat. The oil in them froths. 
The air content cuts the density and reduces 
the amount of torque transmitted to the 
rear wheels. 

Almost all of the new drives “creep” at 
the stoplight, especially when the engine is 
cold and is kept at a fast idle by the auto- 
matic choke. A firm foot must be kept on 
the brake pedal until the light turns green. 


The first price of an automatic transmis- 
sion is higher. It will come down, but it 
probably will be years before it is as cheap 
as a conventional shift. For a long time, 
servicing is bound to cost more. 

Although designed to make the dub a 
smooth driver, the new transmissions will 
require even the experts to re-school them- 
selves for best performance or best gas mile- 
age. They must be pushed briskly—18 or 20 
m.p.h—when the battery won't start the 
engine, and shouldn't be towed tw start, unless 
you want to risk smacking the towing car 
when the engine catches. Snow-driving 
must be relearned. The selector lever must 
be treated with the same caution as the old 
clutch pedal and shift lever. 

But the “disadvantages” of the new drives 
are outweighed by their advantages. Ef- 
ficiency may be below that of an ideally 


manipulated manual shift, but it'll be a lot 
better than that tured in by the dub—or 
the lazy expert. Moreover, the cushioning 
fluid absorbs a lot of driving stresses, with 
consequent long-run savings. Eventually, 
automatic drives will let the driver forget 
his car and concentrate on the road. That 
ought to make driving a lot safer. And then 
there’s another advantage: 


You'll Give In Eventually 


You may say no to the salesman this year 
when he suggests an automatic drive. But 
be wary if the man who lives across the 
street buys a car without a clutch pedal. As 
sure as shooting, his wife is going to tell 
your wife about shift-free driving. 

An automatic transmission is a great ad- 
vantage if it only keeps peace in the house- 
hold. END 


BOX SCORE OF AUTOMATIC DRIVES 


‘This chart shows the availability and prices 
of factory-installed automatic and semi-auto- 
matic drives and overdrives on 20 U. S. cars. 
Where models are not specified, the notation 


| oive 


applies to all of that make. Prices are those 
recommended to dealers and are listed only 
where the drive is optional equipment. They 
do not include excise or sales taxes. 


car STANDARD/OPTIONAL| PRICE ‘OVERDRIVE | price 
BUICK Dypatiow ‘Stenderd on Rocdmaster ely | $160 Hot fered 
CADILLAC | Wydre-Matic | Stondard on 42 Series and 60 | 174.25 | Wot offered 
Sacies Special ely 
‘CHEVROLET | Powergiide | Optional on DeLuxe coly | 150 Wot etered 
CHRYSLER | Pestomatic | Stondord expt on Royal | 120 | Matelfed «dt SSSSCS~S~S 
CROSLEY Wot elfen ee 
DESOTO _| TipTooShity_| Standerd on Costem only | 120 Wet offered 
DODGE Grromatic | Opienel 94.60 | Wot offered 
FORD Worg-Warmer | To be optional 150 (eH) | Optional 39690 
FRAZER | Hydeo-Matic | Optional ° Optional a 
WUDSON Super-matic | Optinel 38950 | Optional % 
Drive-mestec | Optional 39.50 
KAISER | HyéreMatic | Optioel s Optional a 
LINCOLN | Hydre-Matic | Optional T7425_| Meollend 
MERCURY | Borg-Warner | Tobe optional 150 (est) | Optional 100 
WASH Tiydre-Watic | Optional on Ambessador only | 158.50 | Optional [ieee By 
‘OLOSMOBILE | Hydre-Matic | Optional 358.50 | Wot atfered 
PACKARD | Ulirometic | Optional on Cottm ely 15 Optieal 2 
PLYMOUTH ol ote Wot otfered 
PONTIAC | Bydre-tatic | Optional T5B50 | Net offend 
= ie . c and Griser 93 
STUDEBARER | npr |” pao dG Optional Ea 
WiLLYS ot ofered Stondard on & & 6-7. sttion| 
vwogons and Jeepers; not 
atherwsa offered 
Toe enneonced 
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astest Car 
ests Jet 
ilot’s Seat 


Up goes the dummy in his ejection seat, high 
above the track-bound rocket sled, which is not 
moving in this demonstration, Bales of hay, not 
used in speed runs, cushion dummy’s fall. 


This 2,300-pound sled races at speeds up to 
1,100 m.p.h., propelled by rear rocket units 
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jarber poles” aid in time-position calculations 
sed on high-speed movies of scat ejection 
Electronic telemetering equipment records ali 
forces acting on the dummy figure during flight. 


7OU'D have to be a dummy to allow 

yourself to be shot sky high in a jet fight- 
er’s ejection seat at more than 1,000 miles 
an hour. That’s what the Air Force figured, 
so they're using a “straw man” to dummy 
for pilots in experiments to find out the 
effects on a man in escaping from an air- 
craft flying faster than sound. 

In tests being conducted in conjunction 
with Northrop Aircraft engineers at Ed- 
wards Air Force Base, at Muroc, Calif., a 
and dummy is strapped into a stand- 
ed in the F-89 Scorpion 
jet interceptor. The dummy is then cata- 
pulted aloft while a rocket-propelled sled 
speeds along a two-mile track at up to 
1,100 m.p.h. Experiments so far indicate 
that a man can be shot out of a jet plane at 
700 m.p.h. without injury. At greater speeds 
is is believed that added safeguards must 
be provided—perhaps a capsule in which 
the it is sealed. Another method being 
tried is to eject the pilot through the floor 
of the plane, thus avoiding any possible 
contact with the craft's tail surfaces. 


After dummy has been shot aloft, front de- 
celerating rockets brake sled to stop. 


Leg Dollies to Save Knees. 

Designed for use by workmen who must 
kneel for long periods at a time, these 
wheeled leg supports would permit the 
wearer to move easily while kne z, yet 
would not interfere with normal standing or 
walking. The casterlike wheels are swiveled 
so they will roll in any direction. 


‘Turn the page, please, for three more new ideas 


| New Ideas from the Inventors 


] Mower to Cut Grassy Slopes. 

The chore of cutting grass on steep hills 
would be simplified with this mower. A 
power unit pulls a triple cutter up a slope by 
cables wound on motor-driven drums. One 
man operating the unit can let the cutters 
roll down the hill and then pull them up, 
cutting the grass both going and c 
With the cutters pulled up onto a buil 
ramp, the unit moves under it own power 
along the crest to a new spot and repeats. 


Stirrer to Hold Brush. Made 
from a single piece of wire, this paint 
stirrer also will double as a handy paint- 
brush holder. A second, smaller loop offset 
from the handle loop allows the tool to be 
hooked over the rim of a can when not in 
use. The tops of the two loops then form a 
convenient rack for a dripping brush. 
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* of lowers and an assortment of u 


care of a woman's footwear 


would take 
needs with these 
variety of colors 


shoes. The uppers, in a 


and designs, could be in: 
thanks to a slide fastener 
completely encircling each shoe. One kit 


could replace many pairs of shoes. 


Magnet to Hold Nails. You'd 

havea lot less trouble driving nails— 
and fewer smashed fingers—with this mag- 
holder. Fitting on the end of a fin- 
ger like a thimble, it has a magnetized-metal 
head with a V-shaped groove in it that at- 
tracts and holds a nail while it is being 
started in the wood and driven home. 


Patents on these inventions have been granted to: 1 
G, Hoffman, Miami, Fla.; 4. F. Parlante, Great Neck, 


108 rorurar science 


5 R. Ingraham, San Antonio, Tex.; 6. F. Fleming, U. 


6 Air Target to Train Pilots. 
This gunnery target is designed to be 


tossed from a plane as a compact cylindrical 
bundle. In falling, a small parachute unrolls 
a streamer, unwrapping a fabric balloon 
that then expands automatically. A flam- 
mable powder inside the balloon ignites the 
target when it is hit by tracer bullets. 


hoe, Manitowoc, Wis.; 2. R. Ferguson, Bristol, Tenn; 9, 


Navy, 


5.880 FEET 


[BLUE MOUNTAIN 


Biggest 
Transmitter 


‘SING 2,000-foot mountains for antenna 
towers, the Navy is building the world’s 
most powerful radio station. The new sta- 
tion at Jim Creek, Wash., will develop more 
than 1,000,000 watts. When finished, it will 
spray the voice of the Navy over the entire 
Pacific Ocean area. 

The antennas will be suspended from a 
series of 200-foot towers, erected at inter- 
vals along the tops of two parallel moun- 
tain ridges. Use of the ridges eliminates 
building costly high towers. 

The antennas will vary in length from 
5,640 feet to 8,700 feet-roughly a mile to 
a mile and a half. From the midpoint of 
each span a 900-foot down-lead will be sus- 
pended. These will be connected to hori- 
zontal bus feeders, An arrangement of coun- 


‘Transmitter building for Navy's giant radio 
station will look like this, E with com- 
plicated grounding system for cal safety, 


ect 
it will take 15 to 18 months to build. 


terweight structures will keep the down- 
leads as nearly vertical as possible. The 
mountain-top towers are designed to with- 
stand high winds and the accumulation of 
ice on the antenna spans. 

The transmitter building, largest single 
structure of the installation, posed a tough 
design problem because of the vast amount 
of radio energy that will be developed. It 
will be built of reinforced concrete, with an 
elaborate grounding system, including cop- 
per shielding and a ground screen. 

Access roads will be built to the transmit- 
ter building and the antenna towers, and 12 
miles of power-transmission lines must be 
strung. Because of the installation’s remote 
location, quarters, shops, and storehouses 
must all be provided. END 
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Studebaker/Borg-Warner drive 
10 Ibs., only 31 Ibs. more than standard 


Studie Shows 
New Automatic 
Transmission 


No-creep stops, torque-conyverter 
starts, and direct-drive cruising 
mark this compact new drive. 


IID rorutar science 


SN 


transmission 


It is actually shorter than Com- 
mander ove 


‘drive transmission and bell housing. 


THIN a year after the war, Stude- 
baker shocl and delighted the pub- 
lic with radical automobile styling. At the 
same time it went to work with the Detroit 
Gear Division of the Borg-Wamer Corp. on 
n automatic transmission. It will announce 
the results—a drive that in some respects out- 
paces all others (see p. 98)—this month. 
The easiest way to describe the new 
Studebaker drive is to set down what the 
company demanded of an automatic trans- 
mission before it would accept one 
mination of the clutch pedal; perform- 
id flexibility comparable with that of 
the Studebaker overdrive transmission; shift- 
ing at any throttle position; the use of fluid 
for starting; engine braking ability on grades 
equal to or better than second gear 
conventional transmission; no “creep” at 
stops; a mechanical parking brake; foot- 
throttle control of shifting between a si 
ond gear and high; lock-out of reverse gear 
while the car is in forward motion, and yet 
the incorporation of a “rocking” feature for 
getting out of snow or mud; a transmission- 
cooling system independent of the engine- 


ane 


cooling system; shifting into low range (low 
gear plus converter) at speeds below 40 

.h,; retention of the characteristics of the 
ker hill-holder; adaptabi to the 
standard engine; dead-battery push starts at 
relatively low speeds, and starter cranking 
only if the selector is in Neutral or Park. 

The Studebaker Borg-Warner drive has 
most of the components of other automatic 
drives and adds some of its own. Unlike 
the Ford-Mercury Borg-Warner job (to be 
announced later this year) the Studebaker 
drive cuts the torque converter out of the 
power train at any speed from 18 to 58 
m.p.h. that the motorist desires. (At low 
speeds the converter is always in the power 


& contains numerous holes and 
ducts for pressurized oil that locks up torque 
converter and gears in “high.” Note governor 
in right center. Transmission uses 11% quarts of 
No, 10-W premium motor oil; consumption is low. 


Servicing transmission requires only two spe- 
cial tools—one for aligning splines (right below ) 
and one to. align converter. Transmission’s 
pumping and cooling requirements are esti- 


mated at only 1 hp. at speeds above 50 m.p.h. 
y 
ss 


y 
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train; above 58, it's always out of it.) The 
S/B-W drive is more like the independently 
designed Packard drive (PS, June '49, p. 
139). It locks up for a 1-to-l-ratio, me- 
chanical linkage at the pleasure of the mo- 
as does the Packard. Slippage, a 
drawback of even the best fluid couplings, 
is eliminated for highway cruising, 
ninates “creep” at the stoplight, one 
of the less attractive features of almost all 
automatic and semi-automatic transmissions, 
with a ridiculously simple gimmick. This 
is an electro-hydraulic interlock between the 
brake and accelerator pedals. It goes on 
when you take your foot off the accelerator 
and brake to full stop; and it releases in- 


“Sirocco” type of fan, shown here installed on 
torque converter with’ a spare in-mechanic’s 
hand, keeps oil cool, Car has pulled 4,500-Ib. 
trailer load in low range at full throttle up 6- 
percent grade for six miles without overheating. 


‘There are no internal adjustments for trans- 
mission or control valves. Here forward 

used to hold ring gear in planetary set, 
justed. Rear pump, band se S, HOV" 
ernor, valve block are serviced from ouside. 


SWITCH CLOSED WHEN 
\CCELERATOR IS RELEASED 


REAR PUMP, 
LOSES WHEN CAR STOPS 


with smn switents Lost, 
9)sottnovo vatve tears 
HYORAULIC PRESSURE Tn BRAKES 


No-creep device has two switches in series at ac- 
celerator and rear pump, to hold brake pressure 


stantly when you step on the gas again. 

The S/B-W drive has a decided safety 
factor. There's ample engine drag when 
you crest a hill at speed, Clumsy or care- 
motori: nder all over the se- 
lector quadrant at any speed without do- 
ing any damage. 

Beyond that, the company claims ease of 
servicing (a mechanic pulled one apart for 


One critici 
matic transmi deprive the 
driver of choice. That this isn’t true of the 
S/B-W drive is shown by the following de- 
scription of what happens when the selector 
lever is in drive position. It's also eloquent 
proof that motorists must understand their 
transmissions to get the most out of them. 

At the moment of starting, with the se- 
lector lever at “D,” the power train is 
through the torque converter and interme- 
Starting torque ratio in the 
transmission (not counting the advantage 
of rear-axle ratio) is 3,08 to 1, or more 
than three turns of the engine crankshaft 
for every turn of the propeller shaft. Auto- 
matic shifts from intermediate gear to direct 
drive occur within the following limits, de- 
pending on speed, throttle position, and 
Toad: 

1 Starting with a very light accelerator de- 
pression, the transmission shifts from in- 


when car stops. Rear puny 
car stops, switch closes, 


is in transmission; when 
vressing gas opens circuit. 


ard transmission, an oil-cooling system that 
needs no extra or outsize radiator, and a 
remarkable getaway at the light. 

I can testify that the $/B-W drive will 
perform-I've driven it. The car zips off 
from a standing start like a startled cat. The 
transition from torque converter-gear drive 
to direct drive and back again is so smooth 
i 't noticed. But like all the new trans- 
missions, it takes practice to get the most out 
of it.—Devon Francis. 


Dy ting with full throttle (not depressed 
past the kick-down abutment on the 
floor-board), the transmission shifts into 
direct at about 35 m.p.h. 
3 Starting with any accelerator depressi 
between light and full throttle, the t 
mission shifts into direct between 18 and 35 
m.p.h., depending on accelerator position. 
Starting with full throttle and accelera- 
tor depressed past the kick-down point, 
the shift into direct occurs at about 58 
mp.h. 
5 Coasting in direct with accelerator 
released, the transmission down-shifts 
into intermediate-gear-plus-converter at 12 
mph. 
6 Direct drive may be over-ruled to pro- 
vide the added torque available in inter- 
mediate by depressing the throttle to the 
kick-down point at any speed below 50 
mp.h, 
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Kaiser Shows le Car 


Tris little 5-passenger, 2-door sedan with 
a wheelbase of about 100 inches—priced to 
compete with Ford, Chevrolet, and Ply 
outh—will be produced by the x 
Corp. beginning late in June. The company 
says the car will be “within the budgets of 
millions who have never been able to afford 


Fast Fighter Weighs 10 Tons 


Tue Air Force’s newest jet penetr 
fighter, the North American YF-93A, we 
10 tons, almost twice as much as its prede- 
cessor, the F-86. It is expected to beat that 
plane's speed record of 670 m.p.h. The 
YE-93 is powered by a new Pratt and Whit- 
ney J-48 engine developing 6,250 pounds of 
thrust, with another 1,750 pounds available 
through an afterburner. Flush air intakes 
on the sides of the fuselage leave the nose 
free to house radar. Because of its great 
weight, the new plane has five wheels for 
landing, one at the nose, and two twin- 
wheeled main gear that retract into the 
wings. With a wingspread of 39 feet, the 
plane is 44 ft. long and 16 ft. high. 


the purchase of a new automobile.” With 
styling suggestive of Cadillac, Studebaker, 
and Buick, the new Kaiser will be available 
with either a 4-or 6-cylinder engine, giv- 
ing from 30 to 35 miles a gallon. Other 
features are safety glass throughout, a low 
hood giving the driver an unobstructed view 
of the road, and a rea: 


Most powerful: jet engine flying in U.S. 
J-48 Turbo-Wasp. Redesigned from British T: 
it has huge afterbumer as major U.S. contribu 
tion, Navy's new F9F-5 Panther also will have it. 
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World's Bigwest Dredue 


“Vacuums” Harbor 


HE world’s biggest dredge has been put 

to work clearing the silt out of one of 
the world’s busiest harbors. The vessel, 
christened the Essayons, can tote more than 
8,000 cubic yards of dredged material in 
her hoppers while maintaining proper chan- 
nel depths in New York harbor. 

The Essayons has two huge pumps driv- 
en by 1,800-hp, electric motors that suck 
up silt through two tubes like giant vacuum 
cleaners. The $11,000,000 ship was de- 
signed by the Philadelphia office of the 
Army Engineer Corps, and was built by the 
Sun Shipbuilding & Dry Dock Co., of Ches- 
ter, Pa. With a length of 525 feet, she can 
accommodate a crew of 150 and can work 
on a continuous 7-day schedule. 
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Big, 40-ton suction pipes, each 90 feet long, 
ride tracks over edge of ‘deck and then down 
ship's side to pump connection near waterline, 


DAVITS RAISE AND] 
) LOWER one ae 
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SOCKET JOINT 


DRAG PIPE RIDES TRACK 
DOWN SHIP'S SIDE TO. —=—— 
PUMP CONNECTION. 


4\W ZZ 


PUMP-PRessunt onac-Aire 


FILLS HOPPERS |S. 


; 


“When ship's 24 huge hoppers ha 
their silt, supplementary pumping 
dredge within a dredge—clears them 


WE in CRADLES ON DECK 
———— Bt 


Twin Tractors Wed Power 

Wnts a job get too tough for the heaviest 
of caterpillar tractors, the Peterson Equip- 
ment Co., of San Leandro, Calif, teams 
two of them up in this side-by-side unit. It 
weighs 55,000 pounds and develops 270 
drawbar horsepower. As shown above, the 
“wedding” is accomplished by removing the 
right-hand set of tracks from one tractor and 
the left-hand set from the other. The joined 
twins measure 13 feet, 4 inches across. Con- 
so linked so that the mammoth 
can be manipulated from one cab. 
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‘Lighthouse™ Antenna 
Improves Avigation Aceurae: 
Tue radio antenna shown above mounted 
on a 75-foot tower resembles a lighthouse 
with aluminum slats taking the place 
s. Its job is also similar; but instead 
¢ light waves, it directs radio 
microwaves toward the horizon, preventing 
ground reflection that would impair the ac- 
curacy of beams used to guide airplanes into 
an airport. Developed by the Speery Gyro- 
scope Co. in conjunction with the Air Force, 
the new experimental antenna is part of a 
comprehensive program for handling air 
fic more efficiently at commercial and mi 
tary airports. 


Mower Trims Lawn Borders 

Tue: tedious job of hand-cutting a neat 
edge along lawns bordered by curbs is elim- 
inated by the new machine at left, powered 
by a gasoline motor. The rotary cutting 
head, shown in a vertical position in the 
photo, can be adjusted for trimming at a 45- 
degree angle or in a horizontal position. The 
latter position allows mowing around tree 
trunks and in many places otherwise ina 
cessible. The Modern Mfg. Co., of Pas 
dena, Calif., makes the lawn edger and 
trimmer. 


Unpestnapte growth in rivers and Jakes 
get a quick mowing with a George Lawn 
and Garden Tractor mounted on the rear of 
a rowboat, like an outboard motor, as shown 
at left above. With the tractor wheel re- 


Makes Photo Pattern 

picture of mica—the shiny, flaky 
stuf! s electrical insulation. The rea- 
son it looks so unlike ordinary photographs 
of mica is that this one is a view made with 
an RCA Electron Diffraction Unit, of the 
internal structure of a mica crystal. When 
an electron beam is sent through a thin piece 
of mica, the atoms in the crystal diffract the 
electron beam, creating a pattern on a 
photographic plate. Physicists tell how the 
atoms in the crystal are arranged by stud; 
ing the pattern. Since every material 
its own characteristic diffraction pattern— 
like a fingerprint—the unit can be used for 
chemical analy a sam- 
ple as small as 1/28,000,000th of an ounce. 


moved and a sickle bar attached, the ma- 
chine is held in place by ropes tied to the 
handles and the oarlocks. As the boat is 
rowed backward, the sickle bar cuts a 2 
inch swath through weeds (right). Com- 
munity Industries Association, of Sullivan, 
Ill, makes the tractor, which sells for $97.50. 


Bobber Marks the Spot 

Hene’s a sure way of getting back your 
hunting or fishing gear if it should fall over- 
board. Hooked onto your gun, rod, or out- 
board motor, the aluminum cartridge shown 
at lower left contains a bobber, around 
which is wound 50 feet of nylon line, and 
spring that is held in compressed position 
by a soluble tablet, seen at lower right in top 
photo. If your equipment falls into the 
water, the tablet dissolves, releasing the 
spring that shoots out the bobber. The 
bobber then rises to the surface, trailing its 
line. The Aqua-Triever®, made by the Mil- 
ton Products Co., of Milwaukee, sells for $1. 
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$ Pertormso on Tight Wire 
: “aig t? 3 ae 


—_— 
cos id s 
A model ng Fortress powered with four %-hp. en 


A kids’ sandlot hobby | 
al 


»wn into an imp t Air Force 


he-testi 


saves tin 


technique ¢, money—and lives. 


pmelson The air force cons 

miniature. They have re 
TOM THUMB air force based among 
the gently rolling hills ¢ 
Ohio is supplying a lot of 


By Jerom 


al airplanes in 
engines, real con 


s. Some are jets. Their speeds sometimes 


uthwestern top 200 miles an hour. These baby speed 


swers to why we the latest additions to the gov 


airplanes act the way they do. ernment’s model flight-research program 


rake-off. Model 
that it sheds when it bi 
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On flight line, technicians of Air Materiel Command hold two types of jet aircraft under test. 


The Tom Thumb airport was set up by 
the Air Materiel Command's Aircraft Lab- 
oratory at the Wright-Patterson Air Force 
Base near Dayton, Ohio. Here an aero- 
nautical engineer explains to a “test pilot” 
how the planes are flown. 

“It’s all done with wires,” he says, as the 
pilot seats himself behind 2 control stick. 
“Your elevator and throttle control are at 
your finger tips, and you'll find that she 


a= ee 
Wont PATH 


‘Two control w ”” (in pho- 
to at right) to a pivot at base of pylon. Linkage 
transmits wire movements to another pivot at 
top. Camera makes record of each flight. 


responds in mvch the same manner as the 
big ships you fly. As soon as we warm up 
the engine you can take her off. When the 
engine cuts off, after the fuel runs out, glide 
her in for a landing 
Tethered by wires, the little planes are 
flown in a circle 400 feet in diameter—right 
alongside the world’s largest runway, the 
10,000-foot | Wright-Patterson _ col » 
From these models the U.S. Air Force gets 


> myveg at 
LSS 


Jor” handles stick the same way it is 
moved in cockpit of full-size plane except that 
he cannot bank or turn. Designs hard to control 
get a “thumbs-down” at Tom Thumb airport. 
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An engine adjustment is made in Flying Fort- 


ress before take-off, Throttle of tiny power plant 
is located in the vertical air-intake tube, 


vital information on the performance of 
proposed designs for real airplanes. 

The midgets are designed and built by 
experts of the Aircraft Laboratory's Dynamic 
Model Unit. Flying experiences are shared 
with the “fly boys,” test pilots for the AMC. 
who frequently drop over to the test site 
to try their hand at aerial maneuvering in 
miniature. 


$25,000 Is Cheap—for a Life 


Far from being toys, some models may 
cost as much as $25,000 to construct. This 
is a drop in the bucket, however, compared 
with the estimated millions of dollars that 
they will save by taking the place of cost- 
lier tests with full-scale aircraft. Of even 
greater importance is the saving in human 
lives that is expected from this research. 
Flying unmanned models often eliminates 
the need for a test pilot completely in cer- 
tain risky preliminary flight tests. 
Experiments at the tiny airport are con- 
ducted to examine flight characteristics of 
new airplane designs in diving and climbing 
attitudes or, in the technical phrase, to study 
flight movement about the pitching axis. 
The information obtained is used in con- 
junction with data from free-flight tests of 
radio-controlled models (PS, June “49, p. 
120), which are also conducted by the 
unit. Combining both techniques gives a 
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Reciprocating engines are started with flexi- 
ble rotating shaft driven by electric motor; jets, 
by a Ford vibrator spark coil and plug. 


clearer picture of how the full-scale aircraft 
designs would perform if actually flown. 
The tests so far have proven the validity 
of this method. 

In addition, air-to-air refueling opera- 
tions have been investigated by flying two 
similar models, one behind the other, con- 
nected by a special rig. Information on the 
stability of the models and their effect upon 
the structure has already been obtained but 
is still confidential. The unit will soon seek 
information also on the flutter and vibration 
of new wing designs as the midgets whizz 
around the course at various speeds. 

Founded early in 1945 by the Air Mate- 
riel Command, the Dynamic Model Unit 
has only recently expanded its program to 
include these control-line models, as they 
are popularly called. The first flight tests 
of the unit came about as the result of the 
crash at Wright Field of a glider—the XFG-1 
—in which the pilot was killed. 

The glider had been first tested in minia- 
ture in wind tunnels, but this gave no in- 
dication of its tricky spinning characteristics. 
Unaware of these, the test pilot put the big 
plane into a spin from which he could not 
recover. It was then decided to build a fly- 
ing model of the glider for pilotless-flight 
tests. The problem was presented to engi- 
neer Adam J. Stolzenberger, and the Dyna- 
mic Model Unit was born. 


Tom Thumb fleet also includes free-Aying, 
radio-controlled gliders. Exposed view of this 
glider shows electronic devices and parachute 


Stolzenberger, a wartime flight-test en- 
gineer, had been a pioneer in models and 
aeronautical research, He supervised the 
construction of a model of the XFG-1 with 
radio controls for the rudder and a par: 
chute release to lower the model safely to 
the ground. Flight tests of this design 
showed that it was difficult to bring the 
glider out of a spin, and the design was 
abandoned by the Air Force. 

Since then, the model unit has been built 
up into what is now a miniature air force— 
complete with jet fighters, bombers, model 
flying wings, and even helicopters. Some 
of the models are replicas of full-scale de- 
signs already in service, for the search for 
flight information is a continual process and 
not limited to proposed airplanes. 


Midgets Fly Like Hobby Models 


The design and flying techniques em- 
ployed by the members of the Dynamic 
Model Unit are similar in many respects 
to those practiced by hobby enthusiasts who 
fly control-line models for sport. The main 
difference, however, is that the pilot sits in 
a mock-up cockpit outside the fying circle 
where he can see everything going on. The 
hobbyist generally controls his model from 
the center of the flying circle. 

Control of ground-to-air pitching (up 
and down) is attained at Wright Field 


pack to pring craft to ground without damage 
at end of fis ned from flying it lec 
Air Force to abandon this glider design in 194: 


Removing cowl from jet shows power unit 
in fuselage. Engine is pulse type used in Ger- 
man V-1 buzz bombs. Compressed air, in addi- 
tion to electric spark, is fed in to start it. 


Close-up of pulse-jet unit shows fuel and air 
lines extending from head. Model spark plug 

is threaded into combustion chamber for start= | 
ing. It is welded out of high-temperature steel. | 
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Birthplace of the models is this big workshop. 
For high-speed tests that might destroy. expen- 


through two thin steel wires that extend 
from a control stick in the cockpit to a cen- 
tral pylon. These operate a mechanism in 
the pylon that controls two other wires out 
to the model. Moving the stick back and 
forth makes the elevators of the midget 
move up and down. Speed can be con- 
trolled by a third wire connected to the 
engine’s throttle mechanis 


to take a load more than double 
pected at test speeds. A small, 25- 
model, for instance, will 

to a pull of approximately 334 pounds when 
flying at 200 miles per hour on the end of 
a 200-foot line. 

The smallest AMC design, a jet-powered 
experimental speedster, has a wingspread of 
four feet. The largest constructed to date 
is a scaled-down version of a new four-en- 
gine bomber with a 20-foot spread. 

One of the first designs to be flown was 
used to check the accuracy of this type of 
model flight-research against the known re- 
sults from a thoroughly tested airplane. 
This model, a scaled version of the famed 
B-17 Flying Fortress bomber, was pow- 
ered by four geared gas engines turning 
over at a top speed of 7,000 r.p.m. Data 
obtained from the wire-guided flights of the 
B-17 checked closely with similar tests of 
the full-scale bomber. This proved the 
soundness of control-line research, and funds 
were allocated for further work. 

Each midget is fabricated in the labora- 
tory’s shop by shilied craftsmen who ad- 
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now uses cheap, expend- 


sive models, the uni 
those in the foreground, 


able plastic replicas 


here closely to exact specifications, A mod- 
el’s construction may take from weeks to 
months, depending on the complexity of the 
. A good deal of the cost goes into 
making special equipment that is mounted 
within the model to measure and record 
flight-test results. Additional performance 
information is obtained from a movie cam- 
era mounted on the pylon and trained on 
the model as it is put through its maneuvers. 


All This and Updrafts, Too 


Soon to be added to the test facilities is 
a unique air vent that will blow a gust of 
air up under a model as it flys over, simulat- 
ing the violent air drafts sometimes ex- 
perienced by man-carrying aircraft. The 
vent will have an exhaust area of 600 square 
feet and will run for a distance of 40 feet 
around the perimeter of the flying circle. 

Manufacturing inexpensive models from 
plastic materials on an assembly-line basis 
for use in high-speed flight testing has been 
started. Some will be jet-propelled faster 
than sound over a free-flight experimental 
range that is planned for a western desert 
area. At such speeds, they must be con- 
sidered expendable—hence the desire for 
mass production to lower costs. 

The pioneer model-testing program at 
Wright-Patterson Air Force Base is one of 
several now being carried out by the gov- 
ernment and industry. They are helping the 
development of tomorrow's aircraft by a 
technique that evolved from a hobby of the 
air-minded youth of America, END 


Merry: -Go-Round Propellers Sicer Ship. Too 


Surow1nc off how she can reverse course 
within her own length, the mine planter 
Sgt. Truman Olson above is the first military 
craft designed to use cycloidal propulsion 
(PS Oct. "43, p. 66; June "46, p. 73). At 
the bottom of the model, at right above, are 
the twin propeller-rudder units. Each con- 


sists of a rotor disk driving six vertical 
blades. By changing the angle or pitch of 
the blades, the ship can perform a wide 
range of unorthodox maneuvers, such as 


ing herself instantly. No rudder 


is necessary—the propellers steer. 


Tape Traps Pilot-Tower Talk 


Tue magnetic-tape recorder at left can 
record conversations at airport control tow- 
ers over 14 separate channels simultaneous- 
ly. Since pilot-tower communications are 
mostly on two channels, 28 voices could 
be transcribed on a single tape less than 
three-quarters of inch wide. The tape 
moves, as in a motion-picture proje 
from a supply reel to a take-up reel, 
ing over a series of recording heads, one 
for each message or communications chan- 
nel to be recorded. The second reel unit 
takes over automatically before the first is 
exhausted. The unit is manufactured by 
the Brush Development Co., of Cleveland. 


More Power for New Jeeps 


Sourep-vp engines and a sharpening of 
some body lines mark the new Willys-Ov. 
land jeeps shown this month. The stat; 
wagon (left) is available with either a 7.4-1 
compression-ratio, four-cylinder “Hurricane’ 
engine, or a 6.9-1 compression: 
cylinder “Lightning.” The four-cylinde 
job—an F-head design—provides 14 percent 
more power and as much as 25 percent 
greater gas mileage, thanks to improved 
engine “breathing.” Pointed shapes for grille 
and fenders are the main style changes. 
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tion two feet thick protects 
lerks from gamma radiation emitted by 
isotopes kept in bottles. Area is well vent 
lated whenever lids over bottle trays are oper 
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4, Glass pipette at eftremovesrequired amount 
Of liquid containing isotopes from storage 
bottle and puts it in a small bottle for customer. 


‘The device at right caps and uncaps the bottles. 


“Hot? Atoms 
Sold Here 


This strange store at Oak Ridge, Tenn., 
ships radioisotopes to scientists. 


Photos by J. E. Westcott of AEC 


i es photos were taken inside Uncle 
Sam’s new isotope store at Oak Ridge, 
Tenn. It fills mail orders for perilous and 
perishable radioisotopes from hospitals, in- 
dustries, and research laboratories. 

Clerks in this store never look directly at 
the shelves. They stay on the safe side of 
lead and concrete shields, and fill orders 
with remotely controlled tongs. Most of the 
merchandise is kept and sold in liquid form. 

Last January, 630 shipments were made 
from this high-powered pharmacy. One 
twenty-fifth part of a dime would weigh as 
much as all of the radi ive atoms in those 
shipments. But the shielding in which they 
were packed for shipment weighed 17% tons. 

The equipment shown is housed in a 


building with walls two feet thick. Th 
part of the Oak Ridge laboratory cost 
$2,000,000. It was built because the de- 


mand for radioisotopes is increasing. They're 
used to combat illness, reduce manufactur- 
ing costs, and study nearly everything. 


5 Tongs then carry the ti capped ship- 
ping bottle past meter that measures ra 
tion from it, and place it inside a heavy lead 
cylinder in a’ strong wooden box. 


Sample moldings show 
how different corner and 
edge problems are 
solved. Not shown is the 
“divider strip,” which 
covers butt joints, B 
combining these mold- 
ings with curved ply- 
wood (left), many un- 
usual coves, light 
troughs, and door and 
window trims can be 
easily made, 


Paneling Made Easy 


Yor 20 longer have to be an expert ear 
penter to plywood-panel that living room 
or den. The old bugaboos that plagued 
home craftsmen tackling such jobs have now 
been licked by a special molding 


wall panel, cut 
to correct size, is simply 
slid into molding that is 
already in place. The 
molding will hoid_ the 
panel without additional 
nailing. Corner fitting is 
shown above, but san 
technique is used when 
butting two. panels on 
one wall, These photos 
were made during the 
conversion of an old 
barn into a modern home 
for architect Lew L 
Menges. All rooms in 
house except baths and 
kitchen are paneled. 


An ordinary hacksaw easily cuts the aluminum 
moldings. This one ig mitered for use 
on window trim. They a 
eight-foot lengths to fit % 
plywood pancls, and come’'in several veneers. 
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One style of these Weldwood® moldings 
covers butt joints, hiding the crack and allow- 
ing for expansion and contraction of the 
panels, Two other types make corner joints, 
inside and outside, eliminating the need 
for mitered edges. And a fourth covers the 
raw edge of overhanging or cove panels. 

The moldings are made of aluminum with 
thin wood veneer bonded to the face. Sev- 
eral veneers are available. 

The moldings themselves, rather than the 
panels, are nailed to the wall studs—ordi- 
nary nails easily penetrate the soft aluminum 
The plywood panels are held in the molding 
channel by friction, A few taps with a ham- 
mer will tighten up a loose channel. This 
way practically no nails need be driven 
through the panel, and a neater job results 


Window.rim molding (below left) js forced 
on the wall panel. The narrow “return” panel is 
already in place in its channel of this molding 
but can't be seen in photo. This window tri 
me case where E must be driven throug! 
paneling as well as the molding. If tee 
ding had been nailed on first, it would have 


th 
mold 
been impossible to insert the return panel. 


Fairchild employee guides one twin-wheel main gear of C-119 into trough on big turntable. 


Plane is now ready for compass compensation. 
Wakefield Engineering Co., Coeur d’Ale 
device to aid compass swinging. 


ho, develope 


Heavy plane turns easily on plastic bearing on 
bronze bearing plate. Compensator is used to 
check other navigation equipment too. 


Turntable Gives 
Plane’s Compass 
Quick Cheek-Up 


'0 CUT the periodic chore of “swinging 

the compass” in an airplane, the Fair- 
child Aircraft Division at Hagerstown, Md., 
has installed a semi-automatic compensator. 
A job that took six hours can be done now 
in 90 minutes. 

Compass swinging means comparing the 
readings of an aircraft compass with actual 
magnetic readings on various headings. A 
compass must be placarded for its inaccu- 
racies because metals and circuits in the 
airplane itself cause it to deviate. Heretofore, 
this meant aligning the wheels with various 
directions indicated by radial lines on an air- 
port ramp and calling the readings to the 
pilot. 

With the new system, the twin wheels on 
one side of an Air Force C-119 are troughed 
on a turntable, An electric remote indicator 
linked to the turntable reports the correct 
magnetic bearing to the cockpit. Crewmen 
need only wheel the plane around, using the 
turntable as a pivot, as the pilot progressive- 
ly notes the errors of his compass. 
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Is it some sort of hot rod? That’s what many people ask 


when they first see Paul Golding’s homemade welding car. 


Golding on the job. His odd-looking car 


Welding Shop 
Rides to Work 


By Paul Golding 


HEN heavy machinery requires weld- 
ing, you can’t always haul it to a repair 
shop. But you can haul the shop to the ma- 
chinery. That’s how [ make part of my living. 
There are other kinds of mobile welding 
rigs, but my particular shop-on-wheels at- 
tracts lots of attention. Occasionally a traffic 
cop waves me over and asl 

“What sort of hot rod is that?” 

“Just junk I’ve picked up,” I tell him, as 
he stares at the long, 87-inch hood. Then I 
explain that he is gazing at a Buick chassis, 
Dodge body, Reo radiator shell, Pontiac 
front fenders, and Ford front and Buick rear 
wheels. The outfit cost around $3,000. 

The secret of a satisfactory mobile weld- 
ing outfit like mine is two-fold. The car must 
be large enough to carry both the engine 
and power generator. And the welding out- 
fit must have sufficient power to handle big 
jobs. Such an outfit can be mounted on a 
trailer, and often is, but for this you still 
need a tow car. Mine combines both in one. 
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equipped for both are and oxy-acetylene welding. 


I started off by picking up a wrecked 1932 
Buick 90. I immediately tossed aside its en- 
gine, however, because I planned to use the 
welding rig’s engine to drive the car as well 
as the power generator. Then I bought a 
300-amp. DC are welder with a stationary 
Chrysler gasoline engine. The 300-amp. unit 
puts out enough juice for fairly heavy jobs. 

The big problem was how to mount the 
outfit. For nearly eight months during spare 
hours I cut and tried. The welder was long- 
er by 31” than the Buick engine I had re- 
moved. I gained 15” by attaching gussets 
and plates to support the welding engine in 
front. But that wasn’t enough. To make up 
the difference, I shortened the drive shaft 
and moved the transmission back 16 inches. 
The latter change made it necessary to adjust 
the length of the brake rods, the steering 
arms, and steering column. 

To carry the heavier load imposed on the 
engine when it is used to drive the car, I in- 
stalled a second flywheel, fitting it to the rear 
of the armature shaft. This was turned from 
mild steel. The toughest job was adapting 
the Buick clutch to the new flywheel. 

Even though the flywheels and armature 
weigh around 500 Ib., they can turn pretty 
fast. To lessen the chance of an accident, 
the engine was governed to 1,500 r.p.m., 
just fast enough to drive the car 41 m.p.h. 

All in all, I'm very pleased with the outfit. 
I’ve tooled it 30,000 miles to and from jobs 
in and around Alhambra, California, And 
the jobs have paid off well—both in money 
and satisfaction. 


Long hood covers 6-cyl. Chrysler stationary Acetylene tank in foreground and oxygen tank 
engine and 300-amp. DC generator that puts out on running board are quickly hooked up for a 
juice for arc welding. Rheostat on the welder cutting or welding job. When not in use, the 

acetylene tank is carried on the rear of the car. 


A motorcycle too. If job lasts several days, 
Golding goes home at night on a light motor- 
cycle. Its front wheel rides in tire well. 
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Power cables connect to terminals at rear 
bumper. The lines are long enough to permit 
welding up to 100 feet away from the car. 


This helium-filled opts lifting a few pieces 
of dry ice into the sky ts of the simple 
juipment that can be aes to “seed” a rain 

|. Many other methods have been used by 

tiie: vilnchakers-aptineling ity Woo Trout an ane 
plane, sendingrup divertoaide|anobeticomn the 
Ground, even shooting dry foe into a cloud with 
a Very pistol Picking right cloud is tougher. 
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320,000,000,000 gallons of rain fol- 
lowed one test of cloud-seeding—but 
maybe it would have rained anyway. 


By Martin Mann 
Photos by W.W. Morris and General Electric Co. 


‘AN we make it rain? 

“Yes,” says Dr. Irving Langmuir, 
Nobel-prize-winning consultant to the Gen- 
eral Electric Research Laboratory and the 
Army-Navy Project Cirrus, “—provided con- 
ditions are right.” 

“Maybe,” says Dr. F, W. Reichelderfer, 
chief of the U.S. Weather Bureau. “No 
tests so far prove to our satisfaction that 
rainfall has really been created by man. It 
might have rained anyway.” 

But despite this sometimes acrimonious 
debate over whether “seeding” a cloud with 
a few hunks of dry ice makes it rain, dozens 
of people all over the world are going ahead 
and doing just that. 

In Honduras, Joe Silverthorne made more 
than 200 flights for the United Fruit Co. 
There was rain, plenty of it. More impor- 
tant, the rain clouds were set off before they 
could build up into “blowdowns”—costly 
wind storms that knock bananas off the trees, 


It Works in Cuba 


In Cuba, agricultural expert Herman 
Cohen has been seeding the 200,000-acre 
Central Ermita for several years. He claims 
excellent results, including one side excur- 
sion to fill the reservoir of a nearby town. 

In the Rogue River Valley of Oregon, 
pilots Brandau and Kooser undertook a 
year's seeding for the local fruit growers. 
‘There was no ruinous hail along the Rogue 
that year, while bad storms hit nearby. 

In California, the California Electric Pow- 
er Company has seeded clouds over Owens 
Valley since 1947. Object: to fill reservoirs 
that supply its hydroelectric plants. Seed- 
ing has increased rainfall 12 to 14 percent, 
reports the company. 

In Hawaii, Luna B. Leopold and Maurice 


Make lt Rain? = 


FLAME CREATES MICROSCOPIC 
PARTICLES OF SILVER 1ODIDE 


HUMIDIFIERS 


CLOUD CHAMBER 


Among many instruments developed for Proj- 
ect Cirrus is condensation-nuclei counter above. 


H. Halstead seeded clouds over pineapple 
plantations, first with dry ice, later with 
plain water. Again there was rain. 

But the Weather Bureau takes a dim view 
of all this. Dr. Reichelderfer doesn’t say it 
would have rained anyway. He simply 
maintains there’s no proof it wouldn’t have. 

‘Then Dr. Reichelderfer points to the Bu. 
reau’s own experiments: two years’ testing 


ter for sublimation nucle’ as shat 
isture to freeze, not condense—is bei 
veloped by Dr. Vincent Schaefer (below). Sub- 


limation nuclei are kind needed to cause rain. 


ture condense on 


ed by photo cell. 


pansion chamber makes mc 
nuclei, Resulting cloud is gau 


year each in California and 


in Ohio, one 
Alabama. None produced “rainfall of eco- 
nomic importance.” Additional trials are 


now being planned, probably for this sum- 
mer in Florida, Great pains are being taken 
to devise tests that will “separate the man- 
made rain from God's rain. 

Dr. Langmuir's reply to such doubting- 
Thomases is apt to be explosive. “Of 


Beer can with nail hole also counts condensa- 
tion nuclei, Just blow into can, take finger off 
hole to reduce pressure quickly, and estimate 
nuclei concentration by judging ‘cloud visually. 


HOLE ~ 
INCAN 


—— 
MOISTURE 
DROPLETS 


Nw. SEEN IN SHAFT OF LIGHT 


course they don’t get rain! They're not 
doing it the right way.” Then he bauls out 
his own data—rainbarrels full. 

The most dramatic of the Project Cirrus 
tests took place a year ago in New Mexico. 
Following one seeding, on July 21, 1949, 
some 320 billion gallons of rain fell! 

At 5:30 A.M. on that day, a silver-iodide 
generator was started on the desert about 
seven miles outside Albuquerque. Here is 
the timetable of what happened next: 
8:30 A.M. A large, towering cloud began 
to form 25 miles away, near the Manzano 
Mountains, 

9:57 A.M. The cloud shot up suddenly, ris- 
ing 1,200 feet a minute. 

10:06 A.M. The radar screen showed the 
first echo from the cloud—rain reflects radar 
waves like a solid target. 

10:10 AM. The first flash of lightning was 
cen. “Very hea fell to the ground. 
1047; A.M. Rain in another cloud produced. 
a radar echo. 

Then, to quote from Dr. Langmuir's re- 
port to the American Meteorological So- 
ciety, “. from that time on during the 
day, there were an increasing number of 
rain storms giving very heavy showers in 
the neighborhood. During the late after- 
noon, 1.2 inches of rain fell at the station 
where the generator was located.” 

The storms were not limited to the area 
around Albuquerque, but spread over much 
of New Mexico, and possibly even farther. 


Did Seeding Do It? 


Still, the that question: would it have 
rained anyway, without the seeding? Dr. 
Langmuir’s answer is to divide up the area 
around Albuquerque into regions and com- 
pare the rainfall in each region on July 21 
with the rainfall in the same region on the 
previous October 14. On that day similar 
seeding operations had been carried out 
from the same spot outside Albuquerque, 
and the same heavy rainfall had followed. 

By using standard methods of statistical 

is, Dr. Langmuir could tell whether 
similarities in the rainfall pattern were mere- 
ly coincidence, or whether the seeding itself 
had caused them to be alike. His results: 
the odds against a mere coincidence were 
100, 000,000,000,000,000,000.000,000,000,- 
000,000,000,000,000,000,000 to one! 

That early morning last July 21 was not 
at all unusual for New Mexico. Clouds con- 
taining plenty of moisture frequently form 
near the mountains. Yet it seldom rains. 


134 porutar science 


HCING-RATE 
AND DROP-SIZE 


These are instruments for compre 
f clouds. One gad 
atching them w 


study et slows down 
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ancel effect of skin friction 


As a result, New Mexico and much of the 
rest of the Southwest are arid, nearly desert. 
Yet this is fertile land. If seeding could in- 
crease the rainfall only a few inches a year, 
a vast new agricultural empire might be 
created, And, of course, what is true in 
New Mexico applies equally well to many 
other regions throughout the world. Cost? 
On July 21, the generator ran 13 hours. It 
used only % of a pound of silver iodide— 
worth $20. 

Farmland from desert is only one of 


countless benefits possible with accurate 
control over clouds. Take hail, for example. 
A single storm can cause $5,000,000 dam- 
age in a few minutes (see PS, June °47, p. 
82). Yet Dr. Vincent J. Schaefer, who 
started this whole business, thinks hail 
clouds are among the most suitable to work 
on. Seeding should turn the cloud into 
beneficial rain, removing the moisture be- 
fore it has a chance to grow into hail. 

The U.S. Forest Service invited Dr. 
Schaefer to Idaho last summer to look over 
the big, lightning-filled thunderstorms that 
start many serious forest fires. He thinks 
they, too, could often be converted into 
harmless, lightning-free rainstorms. 

One hurricane has been seeded. It then 
changed its course sharply. However, there 
is no proof that seeding caused it to turn. 

Military applications of seeding are fan- 
tastic: rain and fog might cripple an enemy 
while skies stayed bright on your own side 
of the lines. The air over bombing targets 
and landing fields almost certainly could be 
kept clear, for seeding can melt away clouds 
and prevent rain, too. 

And of course there’s the famous New 
York water shortage. Dr. Langmuir has said 
that rainfall in the watershed might be 
doubled by proper seeding. After con- 
siderable prompting (first from Porutan 
Science, later from the newspapers), 
officials have decided to “pi immedi- 


man from slave to master of the weather all 
stem from a series of discoveries made large- 
ly by the General Electric team of Drs. 
Langmuir, Schaefer, and Vonnegut. 


Two Things Determine Rain 


They have learned that rain depends 
mainly on two things: the prevailing weath- 
er (wind, temperature, humidity), and on 
the “sublimation nuclei the air. 

Sublimation nuclei are things that make 
the moisture vapor in a cloud turn into ice 
crystals, which may grow and then fall to 
the ground as rain. Ordinarily, the nuclei 
needed for a rainstorm are supplied by 
various natural dusts, or by tiny ice-crystal 
“seeds.” The ice-crystal seeds are formed 
when a cloud gets so cold—about —38° F.— 
that its moisture vapor freezes by itself. 
Frequently, however, there are not enough 
natural nuclei to start rain. This is what 
happens so often in New Mexico. 

The GE researchers found they could in- 


crease the chance of rain from a cloud 
by supplying artificial sublimation nuclei. 
When other conditions were right, the cloud 
could be “triggered” into rain artificially. 
Dry ice does it by chilling parts of a 


Silver iodide is one of the best of the “du: 
that act as nuclei. Water vapor freezes right 
around it. 


Triggering: Debatable Secret 


This triggering action—whether it is 
started by dry ice or a chemical like silver 
iodide—is the fundamental “secret” of cre- 
ating rain. It explains why only a few 
ounces of dry ice or silver iodide can cause 
rain over a tremendous area if conditions 
are right. Yet it also represents the basis of 
this scientific spat. The Weather Bureau 
says, “We have looked hard for evidence of 
a triggering action, But we've never found 


How or when the controversy will be set- 
tled no one knows. Most likely, it will be 
decided by a lengthy series of carefully 
controlled tests. A bill now before Congress 
would provide money for such trials, 

Until then lots of people are going to 
seed clouds. And it will rain, END 


Automatic cloud recorder has photo cell (upper 
right) pointed at sky to measure brightness. 
From a day’s chart, scientists can tell the num- 
ber and types of clouds that were in the sky. 


APRIL 1950 [35 


B. FOOLING today’s jet engines into 
“thinking” they're doing things that 
they aren't, aeronautical experts are hatch 
ing out new jet power-plant designs for 
the planes of tomorrow. The results of their 
mechanical trickery, engineers hope. will be 
simpler jets that not only will rank very 


Rocket man watch 
scope, of new rocket-ram engine, which is 
mounted in test cell behind thick concrete wall 
Gauges at right measure jet’s performance. 


s operation, through peri- 
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An intermittent ram jet firing in its test cell at Princeton Univers 


’s aeronautical 


Fooling the Jets for More Speed 


By George H. Waltz, Jr. 


high in the speed range, but also high on 
the miles-per-gallon scale. 

Two such experimental engines now are 
being studied at Princeton University’s aero- 
nautical laboratories in central New Jersey, 
as part of a broad jet-research program 
called Project SQUID, sponsored by the 
Offices of Naval Research of the Navy and 


Adjusting rocket-ram model before making a 
test ron, The small rocket that's used to make 
the ramjet it is going fast enough to 
work shows at end of the ram tube. 


FUEL Pons STARTING 


1, Ram jet. The ram jt is the sad 
simplest ‘of jet engines. It 

is erally nothing “more than 
a tul with a fire in it. Air 

rushing in front end mixes with 29 
continuously injected fuel, com- 
presses, and bums to provide 
Table forward thrust 


Pulse jet. The pulse jet, IGNITER_ 
2 the engine used to pe © A FOR STARTING 
the German V-1 fying, bom 
has an automatic, s!  penies, 
valve at its forward end. Shut- 
ters let air in, are closed by 
ressure of combustion of air- 
Riel mixture, then are for 
open again "by. inrushing ait 
le ram jet fires continuous- 
ly, pulse jet fires intermittently. 


3 Shrouded pulse jet. Be- 
cause the blunt forward end 
of a pulse jet creates a drag, its 

top speed is limited, “A shroud 
placed around a pulse jet, how- 
eyer, allows air to expand a 
slow down so that air surround- 
ing pulse-jet_ valve does not 
each critical speed at, which 

drag overcomes thrust, even at 
high forward speed. 


Rocket ram, One big dis- UNBURNED 
4 advantage of both the ram ROCKET Gases 
pulse i is that they re- 
uire initia al velocity ae and there- 
for must be Rocket —s 
placed in ram, however, not =~ 


only provides ram with fuel in —— 
the form of unburned gases but 
es air ito ram's front so that \ 
igh initial speed is unnecessary 
=i FUEL AND 
it can start itself. quia OXYSEN 


Intermittent ram jet. Thi: 
bats Tike pulse fet bat has 
ro drny: producing shutter valve. 

ee fuel is injected into a 

ram engine in rapid-fire slugs. 

Each fuel charge mixes with in- 


coming air, moves down tube, 

and ae ‘as it reaches ignit- COMPRESSED IGNITER. ) 
er. Explosion not only provide FUEL-AIR MIXTURE 

rearward thrust, but also com- 


presses next fucl-air charge. 
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Because the ramjet is the simplest of all 
jet power plants, SQUID’s scientists have 
directed a good portion of their research 
toward it. Often referred to as “the flying 
stovepipe with a fire in it,” the ramjet lit- 
erally is just that. Pushing through the air 
at tremendous speeds, the front, open end 
of the engine scoops in air which, by its 
own force, compresses itself, mixes with the 
continuously injected liquid fuel, and burns. 
The expanding gases shooting from the 
rear of the tube provide the forward.thrust. 
er a ramjet goes, the faster it can 
theoretically go. 


No Self-Starter 


The ram, however, has one serious draw- 
back--it has to be moving through the air 
at about 500 m.p.h. before it will even be- 
gin to operate. It takes that speed for it to 
gulp in enough air, fast enough. For this 
reason, guided missiles powered by rams 
must be brought up to their high operating 
velocity by some other power source. For 
the same reason, ramjets can be used on 
aircraft only as auxiliary power plants (PS, 
Jan. '49, p. 180), They cannot be used for 
take-offs. 

SQUID men at Princeton, however, ho 
succeeded in making a ramjet engine 
“think” it is going fast enough to opera 
even when it is standing still. 
tricked an experimental ram into firing and 
providing thrust at zero velocity, opening 
the way for ramjet-powered take-offs. 

‘The trick is accomplished by mounting 
a small fuel-and-liquid-oxygen rocket just 
inside the forward end of the ram engine. 
Like all rockets, the rocket in the ram does 
not burn all of the combustibles in its fuel. 
Carbon monoxide and hydrogen, among 
other g remain in the tail exhaust. 
These form ideal fuels for a ramjet. 

Furthermore, as the rocket inside burns, 
the rush of the burning fuel sucks air into 
the front end of the ram in tremendous 
quantities and at high speed. As far as the 
ramjet engine is concerned, it is getting all 
the things it needs to operate—high-speed 
air, fuel in the form of carbon monoxide 
and hydrogen, and an igniter—so it fires and 
produces usable thrust. SQUID’s “flying 
stovepipe,” aided by a small built-in rocket, 
may very well lead the way to the airplane 
engine of tomorrow. 

Not far from Princeton's rocket-ram test 
room, another group of SQUID’s engineers 
are using mechanical trickery to fool an- 
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‘Two powerful compressors provide the air for 
Princeton's new supersonic wind tunnel capable 
iding speeds as high as 3,500 m.p.h. 
Ititudes from sea level to 100,000 ft. 


other ramjet engine into “thinking” it is a 
pulse jet in order to gain greater fuel econ- 
omy. The pulse jet-the easily built engine 
used to power the German V-1s—has better 
fuel economy than the ramjet, but it also 
has a relatively low top speed. Because its 
blunt front end must be closed off with a 
shutterlike valve that opens and closes au- 
to let in the air, its drag in- 
pidly with its speed. Around 450 
mp-h., the drag just about equals the avail- 
able thrust and the engine no longer ac- 
celerates. 


Shutterless Pulse Jet 


To get around this difficulty, Princeton's 
jet experts have built a test model of a new 
kind of jet engine—the intermittent ramjet. 
Basically, the new engine is a first cousin of 
the ramjet. It consists simply of a tube 
open at both ends. The main difference be- 
tween it and the ramjet is in the combus- 
tion process. In the ramjet, fuel is in- 
jected into the engine in a steady stream, 
and the combustion of the air-fuel mixture 
is continuous and takes place at a relatively 
constant pressure. 

In the intermittent ram, however, the fuel 
is squirted into the engine in individual, 
rapid-fire slugs. result, the combustion 
is explosive and intermittent, with a rise in 
pressure with every explosion that serves 
to compress the following charge of air and 
fuel. In effect, the intermittent ramjet op- 
erates more like the pulse jet than the ram- 


What'Is 
é H-Bomb? 


H-bomb, right, compared to ium into larger mass of same material. A-bomb 
‘bomb. G ‘unlike mechanism sets off A-bomb by itself would serve as detonator for H-bomb with 
firing “bullet” of fissionable uranium or pluton. suitable form of hydrogen as explosive ch. 
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IRODUCTION of the hydrogen atomic bomb has been ordered by the President 
of the United States. Within one to three years, it is unofficially predicted, the 
first of the most awesome military weapons ever built may be ready for test. Lead- 


ing scientists say they hope it won't work—but are “afraid it will. 

A uranium or plutonium bomb, the “A-bomb” that wiped out Hiroshima and 
Nagasaki, merely serves as a detonator for the superbomb that is planned. At the 
resulting temperature of millions of degrees, a type of atomic reaction will take 
place that is new on earth. A process called “fusion,” the opposite of “fission,” will 
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give the bomb from eight to 1,000 times the 
power of the A-bomb. 

That an H-bomb could be built was fore- 
seen by physics even before the discovery 
Atomic reactions of the 
of the sun 
ion on earth 
awaited only a means of attaining compar- 
able temperature and pressure, which the 
A-bomb now provides, to start the reaction. 

Peaceful uses of the superbomb’s reaction 
appear impossible, because of the cataclysm 
required to bring it about. Unlike uranium 
fission with its promise of untold power for 
constructive ends, hydrogen fusion seems 
adaptable to military purposes alone, in an 
trument of destruction beyond all limits 
known before. 


Figures Show What 
An H-Bomb Can Do 


The scale of a hydrogen bomb’s devasta- 
tion can be readily calculated. It may 
surprise some laymen to learn that it takes 
an enormous increase in a bomb’s power to 
extend its destructive range only a little. 
By a simple “cube-root” formula commonly 
employed, multiplying a bomb’s power eight 
times will just double its radius of destruc- 
tion, A multiplication in power of 1,000 
times will increase the destructive radius 
10-fold. Observations of actual explosions 
indicate these figures are ultraconservative 
estimates of destructive range. 


An H-bomb eight to 1,000 times as pow- 
erful as an A-bomb would therefore pro- 
duce the same effects at a distance at least 
two to 10 times as great, respectively. From 
the known performance of the A-bomb, 
these can be visualized as follow 

Explosion of an H-bomb of eight times 
the A-bomb’s power would create a ball of 
fire two-thirds of a mile in diameter—a min- 
iature star in mid. far above the earth 
for maximum effectiveness. From its cen- 
ter would radiate explosive blast, searing 
heat, and deadly radioactive rays. 

Up to a radius of one mile from the point 
on earth beneath the explosion, nearly all 
persons would perish. Many would be killed 
three times over, by blast, heat, and radio- 
ity. Nothing but seared rubble would 
remain of most buildings. Any left stand- 
ing would be gutted by fire. 

Between one- and two-mile radii, casual- 
ties would be enormous from flying, falling. 
and burning debris and from flash burns 
caused by the bomb’s radiant heat. Steel 
buildings would be twisted and brick build- 
ings shattered by blast. 

Beyond the two-mile radius most casual- 
ties would be nonfatal flash burns. Mild 
es might be inflicted more than four 
miles away. 

Sealing up the power of the H-bomb to 
1,000 times that of the A-bomb would ex- 
tend the central zone of total destruction to 
a circle of five-mile radius. Heavy casual- 


Turning Near-Miss into Hit Is Prime 


A-bomb, exploded at most effective height of 
2,000 feet, causes total destruction up to half- 
mile radius. Heavy damage extends to one-mile 


radius, indicated by colored area below. With 
atone: plant as imaginary target, near- 
miss would leave plant (left) virtually intact. 


ties and damage would occur up to ten-mile 
radius and injuries would extend far be- 
yond. From the A-bomb to a bomb of such 
fantastic power, capable of obliterating an 
area of at least 75 square miles and laying 
waste a zone four times as great, would be 
a step as far as from the “blockbuster” to the 
atomic bomb itself. 


What H-Bombs Mean 
to Military Strategy 


Obviously a city as large as New York— 
which Lt. Gen. Leslie R. Groves has esti- 
mated it would take seven A-bombs to de- 
stroy—could be wiped out instantly by a 
single medium-sized hydrogen bomb. With 
an H-bomb in enemy hands, 
of the other largest American cities could 
hardly fail to be tempting targets. In other 
lands, comparable targets are scarcer. Rus- 
sia, largest country on earth, has only two 
really large cities: Moscow and Leningrad. 

Except for an enemy city or tw 
and perhaps a naval fleet widely 
at sea, what target can possibly be imagined 
for made-in-America H-bombs, where an 
A-bomb would not accomplish as much? 

If bomb hits were always bull’s-eyes, the 
answer might well be: none. But the best 
bombardier with the best bombsight c: 
not guarantee to hit a target—say, an ene- 
my’s atom-bomb plant—that may be vigor- 
ously defended, or masked by unfavorable 
weather. And far wider misses are likely if 
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atomic bombs are to be delivered by long- 
range pilotless missiles. 

Ability to turn a “near-miss” into an ef- 
fective hit therefore sums up the outstand- 
ing advantage of the H-bomb over the 
A-bomb as a military weapon. 


Unlimited Size Explains 
the H-Bomb’s Power 


What accounts for the H-bomb’s enor- 
mous capacity for destruction? 

Some of the different atomic-fusion reac- 
tions that it could employ give several times 
the power that uranium does, weight for 
weight of ingredients. But that is only a 
small part of the story. 

Unlimited size is the real secret of 
the H-bomb’s staggering power. Size of 


Military Advantage of the H-Bomb 


H-bomb turns near-miss into hit, Minimum es- 
timate of power, signe imes A-bomb’s, makes 
range of total dest ile. Area of 


heavy damage, in color, has two-mile radius 
and includes target. H-bomb 64 times A-bomb’'s 
power totally destroys this area and target. 


H-Bomb May Use Rare Kind of Hydrogen 
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Fusion of Light Atoms Powers the H-Bomb 
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Fusion of a triton with a deuteron gives 17.7 _ teron or proton-deuteron fusion, Since ordinary 
million electron volts, and H-bomb four times as. hydrogen absorbs neutrons, needed in uranium 
powerful as equal-weight uranium type. Alter- chain reaction that detonates H-bombs, choice 
natively, it could use energy of deuteron-deu- ht favor reactions using other kinds. 


144 rorutar science 


-) ~ 


VOLTS OF ENERGY 


UTHIUM 6 
NucuEUs. 


ium could be additional H- in pure form. Lithium-6 nucleus fuses with deu- 
Two natural kinds, lithium 6 — teron, above, to yield two helium nuclei, 22.4 
7, are abundant, They now are sepa million electron volts of energy, and, weight 
electromagnetically at Oak Ridge and availal for weight, 34 times power of uranium, 
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same weight of uranium. Bomb could contain 
cially accelerated particles was by this historic lithium and hydrogen of any kind in form of @ 
1932 reaction, another that a lithium-hydrogen single chemical compound of them—lithium hy- 
bomb could use. It yields 2% times power of — dride, a blue-to-white crystalline solid, 


Fission of Heavy Atoms Powers the A-Bomb 
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Uranium or plutonium yields energy when big electron yolts—appears to be much bigger than 
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nucleus breaks in two, after hit by neutron. Here that of hydrogen fusion. But energy per pound 
is typical pair of many uranium-fission products. _ of hydrogen fusion is far greater because the 
‘Average energy of uranium fissions—200 million materials are so much lighter than uranium. 
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m gas in glass container is packed for 
shipment at Argonne National Laboratory, where 
this rare form of hydrogen is made by artificial 
transmutation of lithium in atomic pile. 


the A-bomb is restricted by the “critical” 
amount of uranium 235 or plutonium 239 
that explodes spontaneously when brought 
together—an amount officially described as 
somewhere between 4.4 and 220 pounds. 
But the H-bomb’s fusion-type reaction doe 
not start spontaneously. There is no “criti- 
cal” amount of its explosive. Hence the 
H-bomb can be of prodigious size. 

Even a whole ship could be made an 
H-bomb—by loading it with the ingredients, 
and sailing it as a floating mine into an 
enemy harbor. 

Only limit to the bulk of an airborne 
H-bomb is the size of the biggest bomb a 
plane can carry, This size can be gauged 
by the largest U.S. Air Force ‘bomb for 
which figures are publicly available—a 
gigantic 21-ton “general-purpose” type con- 
taining conventional explosive, first tested 
in 1948 at the Muroc, Calif., bombing 
range. (A B-36 carried the heaviest bomb 
load ever flown, 84,000 pounds, when it 
dropped two of those bombs.) 

At the other extreme of the size scale, 
the first H-bomb or H-bombs built for test 
can be of “baby” size, little more powerful 
than an A-bomb. These could suffice to de- 
termine whether any particular H-bomb re- 
action would work. Several test bombs may 
be built and tried out at the same time, to 
compare different ingredients and reactions, 


The Mechanics of the 
H-Bomb Reaction 


Just possibly, a fission chain reaction may 
have occurred on earth, before man in- 
vented the A-bomb, in some natural “atomic 
pile” where deposits of uranium and carbon 
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were laid down together. But only in the 
sun and stars can an atomic-fusion reaction 
take place naturally. 

At stellar temperature and pressure, nu- 
clei of hydrogen atoms collide and fuse to- 
ther. They turn into helium. This illus- 
trates fusion reactions, in which light ele- 
ments turn into heavier ones. It is just the 
opposite of uranium fission, in which a 
heavy atom breaks up into lighter ones, but 
in each case the total mass is slightly less 
after the reaction than before. Mass has van- 
ished and tured into energy. 

‘The mystery of the sun’s boundless energy 
was solved in 1939 when Dr. H. A. Bethe 
of Comell University found it came from 
hydrogen-to-helium atomic fusion. In. the 
sun, the process is a roundabout one of six 
separate reactions. 

Designers of an H-bomb have dozens of 
possible fusion reactions to choose from. 
They have been produced on a miniature 
scale, permitting their study, in the great 
atom-smashers of leading laboratories. Ruled 
out is the one occurring in the sun, which 
takes an average time of 6,000,000 years. 
The ones bomb-makers probably are inter- 
ested in build hydrogen into helium in a 
single step, a split second, and a mighty 
burst of energy. 


Tritium Could Supply 
H-Bomb's Energy 


Your dictionary will tell you that Triton 
is the name of a character in Greek mythol- 
ogy and that a triton is a sea shell, but 
“triton” has a new meaning today. It is the 
nucleus of a tritium or extra-heavy-hydrogen 
atom, and recently discovered triton reac- 
tions are among the most powerful of all. 
That explains why tritium is linked to the 
H-bomb jin speculation. Lithium-hydrogen 
reactions also yield great power. 

Examples of these reactions, seemingly 
promising for an H-bomb, are illustrated 
on the two preceding pages. The bomb 
would need to contain a mixture of the 
ingredients of the chosen reaction. Thus 
for the triton-proton reaction, it would 
use a mixture of tritium and ordinary 
hydrogen; for the triton-deuteron reaction, 
a mixture of tritium and deuterium (heavy 
hydrogen). 

Other possible choices include what 
physicists call the “D-D reactions,” in which 
two deuterons unite. This yields a triton 
and a proton, or a helium-3 nucleus and a 
neutron, and considerable energy in either 


case. A bomb using this reaction could 
contain heavy hydrogen alone, in the form 
of heavy water, for example. 


Specifications of an 
Imaginary H-Bomb 


Only those entrusted with the nation’s top 
secrets know the details of the H-bomb de. 
sign. Any description of its appearance and 
materials must therefore be purest specula- 
tion, Here are imaginary specifications for 
an airborne H-bomb, based on a variety of 
sources, all publicly available: 

Dimensions: Upwards of 26 feet 10 inches 
long, 4% feet in diameter, and 21 tons in 
weight. (These are the dimensions of the 
Air Force bomb dropped in the Muroc tests.) 

Special mechanical equipment: A giant 
parachute to slow the bomb’s fall. This 
would give a piloted bomber time to escape 
the tremendous range of the blast. 

Firing device: A proximity fuse, or a baro- 
metric switch, to operate the detonator au 
tomatically ‘at an altitude above the earth 
chosen for maximum effect. 

Detonator: Essentially an A-bomb, to pro- 
vide multimillion-degree temperature and 
immense pressure needed to initiate a fu- 
sion-type atomic reaction in the surrounding 
explosive charge. 

Explosive charge: Hydrogen. (For some 
reactions, lithium also.) Three varieties of 
hydrogen, or any chemical compound of 
any of them, may be used for the explosive 
charge. 


Cutaway photo of Argonne National Labor: 
ory’s 5,000,000-volt Van de Graaff nerator, 
below, illustrates type of atom smasher yielding 


10 Pounds 
of Hydrogen is 
Contained In: 


m hydride or water could provide 
H-bomb’s hydrogen in more compact form 
than hydrogen gas, even when latter is 
compressed to pressure as high as shown, 


Possible varieties of hydrogen: One or 
more of the following, all gases, all forming 
ar chemical compounds 

Protium (ordinary hydrogen). Mass, 1. 
Common. Obtainable by the action of 
acid onizing, and.to mayctier ways. 


new data on atomic-fusion reactions. Nitrogen 
gas compressed within seven-foot-diameter onter 
shell insulates charge built up on innermost shell. 


Deuterium (heavy hydrogen). Mass, 2. 
Rare. Obtainable from ordinary water in 
several ways, including fractional distilla- 
tion and electrolysis. This is the kind of 
hydrogen in heavy water. 

Tritium (extra-heavy hydrogen). Mass, 
3. Extremely rare. Radioactive; half life, 12 
years. Not found in nature in recoverable 
amounts. Only recently available. Made 
in the atomic pile at Argonne National 
Laboratory, Chicago, from the light-weight 
metallic element lithium, by artificial 
transmutation with neutrons. Tritium is 
a favorite choice in current speculation 
on the variety of hydrogen used in the 
H-bomb. 

Possible forms in which hydrogen could 
be carried in H-bombs: One of the following: 

Hydrogen gas. This could be protium 
(ordinary hydrogen) gas, deuterium gas, or 
tritium gas. 

Water. (A hydrogen-containing com- 
pound, chemical formula H,O.) This could 
be ordinary water, heavy water, or extra- 
heavy (tritium) water. 

Lithium hydride. (A hydrogen-containing 
compound, chemical formula LiH.) A blue- 
gray to white crystalline solid, lighter than 
water. Specific gravity, 0.82. Has been 
used as a source of hydrogen for filling bal- 
loons. Special preparation of it could be 
ilor-made” to contain desired variety of 
hydrogen. It is especially favored, for sev- 


Size of H-bomb a plane could carry is vividly 
shown by U. S. Air Force's monster 2i-ton bomb 


148 rorutar science 


eral good reasons, in current speculation on 
H-bomb materials. 

‘Additional possible ingredient of H- 
bomb: Uranium hydride, a black or brown- 
ish-gray powder (chemical formula, UH), 
or the similar hydride of plutonium (chemi- 
cal formula, PuH,). Part of the material 
of the detonator and the explosive charge 
might be combined, to improve their per- 
formance, in one of these hydrogen-contain- 
ing chemical compounds. Both are known 
to have been prepared in AEC laboratories. 

Comparative advantages and disadvan- 
tages of possible explosive materia 

‘Hydrogen gas of any variety offers dis 
ntages. It would have to be liquefied or 
highly compressed to squeeze as much as 
possible in the bomb. Liquefying it would 
mean keeping a bomb refrigerated until the 
moment of dropping it, a difficult problem. 
Probably hydrogen could be compressed in 
a bomb to a pressure as high as 150 atmo: 
pheres or more than a ton to the square 
inch, which has actually been used in com- 
mercial gas-storage cylinders. Even so, its 
bulk would be excessive, as might also be 
the weight of the massive container strong 
enough to hold it. 

Water and lithium hydride offer much 
more compact sources of hydrogen. Ten 
pounds of hydrogen is contained in 114 cu 
ft. of either, while 10 pounds of hydrogen 
gas compressed to 150 atmospheres takes up 


above, the biggest for which figures are known. 
It contains conventional explosive. 


al Probl ast 40,000 persons m: 
rely burned by an A-bomb, many 1 
bomb. Here is official esti 
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12 cu, ft. These figures, for ordinary hydro- 
gen, vary for deuterium or tritium, but in all 
cases favor the compounds. 

Lithium hydride has an advantage over 
water in slightly lighter weight for the same 
hydrogen content. Other considerations also 
favor it. It could be a source not only of 
hydrogen, but also of lithium, for powerful 
lithium-hydrogen reactions. 


Can the H-Bomb 
Destroy the World? 


The world will not end in one blinding 
flash when an H-bomb goes off, scientists 
hold. But other far-reaching consequences 
are not impossible. If designers succeed in 


' 


needed for ideal medical care of just one such 
casualty. Effort to assemble material for a photo 
revealed no New York hospital had it all 


their “probably attainable goal” of building 
an H-bomb, Prof. Albert Einstein declares, 
“radioactive poisoning of the atmosphere 
and hence annihilation of any life on earth 
has been brought within the range of tech- 
nical possibilities.” 

Like A-bombs but on a far greater scale, 
neutron-emitting hydrogen bombs would 
tum a part of air, water, or soil into long- 
lived radioactive’ substances. If enough 
H-bombs could dangerously contaminate 
the whole atmosphere with them, presum- 
ably Geiger counters would click a warning 
long before, and the alternatives would be 
to set off no more H-bombs—or face ex- 
tinction. END 
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like the model above. The bow 
graphed by Convair engineers in a mirror 
under the transparent bottom of the tank 
(right), corresponds to the shock waves a 
similar shape would make in supersonic 


vr Inflates Itself 


SrontsMEN or vacationists attracted to 
water for fun and frolic now can carry 
along a pouch-size, self-inflating life pre- 
server that fits into a pocket or clips onto a 
belt or clothing. After an accidental dive 
into the drink, you just squeeze the compact 
package shown in inset above. Almost in- 
stantly, a carbon dioxide cartridge is trig- 
gered to release gas, inflating a life pre- 
server (large photo) that will keep two 
men afloat. After the $: Floto® has been 
used, it can be sent hack to the manu- 
facturer, the National Reinforced Plastics 
Corp., Nashville, for recharging. 


Life Preser 
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flight. In a similar table-top flight lab used 
by North American Aviation (PS, Oct. "47, 
p. 92) the model moves instead of the water: 


Dog Leash Lights Up 


Crossixc streets at night with your dog 
is less hazardous with this novel leash, which 
has a small electric light at the end that 
snaps onto the collar. Wires run through 
the plastic strap to a hollow handle con. 
taining pencil-type batteries operated | 
switch. The manufacturer, the Leash-Lite 
Co., of Long Beach, Calif., also claims the 
gadget is handy to locate a pooch when he 
is let loose to run in a field after dark. 


yeround is based on what kids really like to do instead of what adults think they like. 


Dads Build Playground 


1 Ou bring home an expensive toy for 
your youngster and have him toss it 
aside in favor of an old tin can? This hap- 
pened once too often to a father in Silver 
Spring, Md. The result is a revolutionary 
new playground based on a child's desire 
to improvise his own games. 

The playground, built mostly of cinder 
blocks by Parkside School dads, furnishes 
the raw materials and the kids make up 
their games as they go along. Its attractions 
include “secret passages,” nooks and cran- 
nies for hide and seek, a fireman’s pole, an 
airplane, a boat, and a foxhole. 


Cinder blocks plus imagination equal a pirate 
ship under full sail. Many of fathers who de- 
signed and built playground are scientists at 
nearby Naval Ordnance Laboratory, White Oak. 


lights so dads could work at night. 


There are concrete ramps to climb, pipe 
tunnels to crawl through, a structure with 
three different levels from which children 
can jump into a sand pile, an open-top play- 
house for the girls, and an outdoor amphi- 
theater that can be used as a classroom in 
good weather. 

A big advantage, the parents feel, is that 
the play facilities can’t be monopolized by 
the bigger kids, like the swings and slides 
of conventional play spots. 

Best of all is the cost. By working eve- 
nings, the dads figure they got a $10,000 
playground for about $2,600. END 


An sirplane that never gets off the ground 
‘whisks load of children off to other side of make- 
believe world. ‘Fire department furnished flood 
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This battery of clectric-key punch operators 
shows a small part of the 3,000 machines that 


chew up and digest the billions of facts and fig- 
ures that will go into Uncle Sam's 1950 census. 


Mow Maehines Turn 
You Into Statisties 


Biggest U. S. nose count is expected to 
turn up 151 million Americans, and 
machines will make the tally. 


By John F. Loosbrock 


HEN 151 million noses have been 

counted and all the questionnaires 
filled out by the more than 140,000 enu- 
merators who started ringing 45. million 
doorbells on April 1, the job of taking a na- 
tional census will just have begun. Then 
the machines take over, chopping you up 
into statistics. 

This year more machines, including some 
new wizards with the digits. will do a faster 
job than ever. The modem business ma- 
chine, in fact, got its start in life during the 
census of 1890, when the first punched- 
card machine was used, cutting the tabulat- 
ing time in half. It was the invention of 
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Herman Hollerith, a census expert. Previ- 
ously, the Census Bureau had been running 
a close race Jf, barely completing 
one count before data for the next census 
poured in. 

And speed—speed that only electronic 
calculators can achieve—is important. For 
one thing, a state’s population determines 
its share of the 435 seats in the House of 
Representatives for the next 10 years. And 
the Census Bureau must put these determin- 
ing figures into the hands of the President 
not later than December 1, 1950. 

But the mere population count is only a 
fraction of the total task. The figures have 
to be broken down into dozens of combina- 
tions of classifications—by sex, age, race, vo- 
cation, and many more. And according to 
law, the entire job has to be finished and the 
results published by December 31, 1952. 

The vast amount of information acquired 
by the door-to-door census takers will be 


Here’s the top part of the questionnaire the 
enumerator fills in, This is the family of mythi- 


digested by 3,000 ingenious gadgets that 
sort, add, subtract, multiply, divide, and 
what have you. You and your 151 million 
neighbors will become a series of little 
rectangular holes punched in stiff card: 

Each hole represents a characteristic— 
there’s one each for your age, your job, your 
sex, your mari us, your birthplace, 
and a lot more. They're punched out by 
2,200 electric-key punch operators, each of 
whom ean turn out about 1,000 cards a day. 

The punch card is the foundation of the 
Bureau's entire machine-tabulation system. 
In theory it's simple. The heavy card acts 
as an insulator for electrical current as it 
passes through the various machines. The 
holes allow current to through only in 
a given pattern. Thus the pattern of hole 
in your card allows the machine to extract 
information pertinent only to you. 

Once the cards are punched and checked 
for accuracy, they are run through a sorter. 
This has 18 pockets, 12 of which corre- 
spond to the 12 possible hole positions in 
one column on your card. The 13th pocket 
receives those cards that, for one reason or 
another, have no holes punched in that col- 
umn. The sorter shuffles 450 cards a min- 
ute into one of many series of combinations, 
depending on the particular dope needed. 

The sorted cards are then fed into what 
census people call the work-horse of the 
machine-tabulation system—the unit count- 
er. It's a high-speed—400 cards a minute- 
gadget that comes up with as many as 60 
different answers out of one group of cards. 

For example, you might want to know the 
total numbers of farmers, coal miners, bank: 
ers, and so on, in any number of combina 
tions of color, age, employment status, or 


cal John Doe—he's 31, married, white, born in 
Nebraska, works 40 hours a week in a garage, 


Operators punch out holes on card to corre- 


spond with data on enumerator's questionnaire, 
Drumlike device is new copy-holder that moves 
up electrically as operator pushes button, 


Here's how John Doe looks as a punch card. 
Each of 12 columns represents a general head- 
ing, such as race, age, religion, Doe's answers 
to the census-taker determine the hole pattern. 
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what you will—how many farmers, say, are 
32 years old, married, living in Idaho, and 
war veterans, Most ingeniously of all, it de 
tects inconsistencies and throws out card 
that contain obvious errors. For example 


your card might list you correctly as a vet- 
eran, yet give your age as nine. The ma- 
chine, without skipping a beat, says, 
“Whoops! This can’t be” and kicks out your 
card to be returned for a checkup. 
International Business Machi 
veloped a new “Electronic St: 
chine” that will get its first workout during 
the 1950 census. It’s an electronic job that 
combines the tasks of sorting and tabulat- 
ing, handling 450 cards a minute. Thirty 
two of them will be used this year. To giv 
you an idea of what the nose-counting job 
might be without this and other machines, 
it would take 500 persons all their working 
lives to accomplish by hand what the 32 
ESMs will do in about two and a half years. 
These gadgets are the backbone of the 
Census Bureau's tabulation process, but 
there are also auxiliary machines that per- 
form special intricate jobs. One is the sum- 
mary punch, which is coupled to a tabula- 
tor to punch separate cards for totals of fig- 
ures, Another is the reproducer, which reads 
data from one card and reproduces it on an- 
other. And there’s a fancy electronic cal- 
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culator that adds, subtracts, multiplies, or 
divides at a maximum speed of 6,000 com 
putations an hour 

By the ti 1960 re round, the cen 
sus p hope to h battery of elec 


tronic geniuses that will outshine even this 
year’s streamlined models. One of these, al. 
ready developed but still having bugs, is 
called a “document-sensing” machine. To use 
it, the enumerators will fill out a special 
size questionnaire, using an electrically con 
ductive, metallic ink or pencil. The ques 
tionnaires will be shipped to Washington 
and fed directly into the machine. It will 
sense the marks electronically and automat- 
ically punch out the cards. 

Another electronic marvel, now being 
built under the supervision of the Bureau 
of Standards, is unimag ly called the 
“Census Electronic Machine.” Instead of 
punch cards, it uses data magnetically re- 
corded on a steel tape. It’s been nicknamed 
“the machine with a memory”. If the tape 
data contains an error, the machine stops 
the part of the computation in which the 
error is involved, but goes on and finishes 
the rest of its calculations. When the tape 
error has been corrected the machine picks 
up the abandoned computation and finishes 
it. It’s so fast that scientists can't feed in 
data fast enough to tax its capacity. END 
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CONVEYER 


Plan ek to Speed Air Freight 


Air freight goes fast enough in the air, 
but bogs down on the ground when it must 
be moved between the pl: and a truck. 
Lockheed experts think they've eliminated 
this bottleneck with a plan for a new kind 
of terminal, It would use almost completely 
automatic equipment to transfer the freight 


Seales Made of Quartz Thread 


Ove hair on your head is fifty times as 
thick as the fibers of quartz below. Some 
are so fine that 10 miles can be wound on 


a small spool made for 250 yards of cotton 
thread. The fibers, used in ultrasensitive 


Basis of the plan is a V-shaped building, 
shown in drawing and model above. Air- 
planes could stop anywhere around the 
building except inside the V, where the 
truck dock is located. Portable conveyers, 
adjustable in height and length, would con. 
nect the building and planes. Small carts, 
hooked to a continuously moving, endless 
chain, would transfer goods in the building 


chemical scales, are made by drawing 
threads from a heated quartz rod. The 
speed at which the winding wheel (left) 
pulls the thread determines its thickness. 
With these strong, spidery filaments, bal- 
ances can be made (right) that will weigh 
to 1/30,000,000th of an ounce, 


Power Plant 
on Stilts 


TT drawing shows what may some: 
day | > engineers’ 
power from 
nade by Percy H, 
Power Commis: 


dreams of larg 
the wind. The d 
Thomas for the 
sion, envisions a 475-ft. tower topped by 
two giant rotors, each 200 ft. in diameter. 
These are mounted on a large turntable 
that also houses the generating equip- 
ment (small sketch). 

Plans are based on experiments near 
Rutland, Vt. (PS, July “41, p. 115). Bat- 
teries of these two-blade ud-powered 

tors, each with a 7,500-kw. capae- 
uld be used, says Mr. Thon 
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lamation likes th 
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Bits and Pieces 
Build Grasshopper 


Junk-yard scavenging and spare-time 
work give Navy man a parasol-wing 
one-seater for only a $200 0 
By Andrew R. Boone 


NAVY chief aviation machinist’s mate in 

San Diego has built himself an air- 
plane—for less than $200. He did it by 
scavenging most of his materials from old 
crack-ups and junk yards. 
~W. E. White, the Navy man, wanted a 
personal plane badly. He held ratings as a 
commercial pilot and top-grade assembly 
and repair mechanic. But bu his own 
flying machine would be expensive. So last 
year he began collecting. He took tubing 
from crashed planes. He ripped instru- 
ments out of junked aircraft. Parts of three 
little engines that had powered personal 
planes made one good engine. 
beter) White set 
g, fuselage, engine 
Only when his 


sour anl Witing war 
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Wings folded against fuselage, tiny plane is ready to be towed home for service and repair. 


own power tools couldn’t handle a part did 
he turn to commercial shops for help. He 
completed his plane by working during his 
spare hours over a period of eight month 

What does it cost to scavenge an ai 
2 That depends on what kind of ma- 

se and your own resourceful- 
ness. White used steel tubing for the fusel- 
age from the pilot's headrest forward, and 
spruce from the headrest to the tail. The 
wing is fabric-covered wood. 

Here was White's bill for materials: tub- 
ing $6, welding gas $7, spars $10, small 
wood parts $10, balsa to fair the struts $1, 
sheet metal $6, fabric and dope $50, engine 
$50. Miscellaneous other items brought the 
total to a shade less than $200. 

When White pours four gallons of fuel 
into the tank and crowds his slight 120 
pounds into the tiny cockpit, the take-off 
weight of his home-made plane is 450 
pounds. He flies around the San Diego Bay 
area but because his ship is experimental he 
stays within gliding distance of the airport. 


W. E, White’s plane cruises at 60 m.p.h, Wing Hauling plane to warm-up ramp requires little 
spans 20 ft, Plane is 14 ft. 9 in. long effort, Builder pulls it along by tail wheel, 


¢ White spins prop, his wife, Vivian, han- Plane rolls on 7 by 16 tires salvaged from an 
dies throttle. He cut 9 inches off ends of stand- old Acronca. Its landing speed is only 35 m.p.h, 
ard 67-in, prop so tips would clear ground. ine is 40 hp. Plane’s height is 64 in, 


, White mounted 


zing and control surfaces on mid) For e pl 
plane are unusually large for its size. Stabiliz his control cables to ailerons on top and bottom 
are bolted to fuselage wood structure: of wing, led through standard aircraft pulleys. 
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*Brain’? Locates Trouble 


oeee 


N ELECTRONIC brain now watches over 
the assembly line at the GE refrig- 
erator plant at Erie, Pa. When something 
goes wrong, the brain warns the production 
boss by moving pointers from green to red. 
Electric eyes (top left) count every unit 
produced. When an inspector finds a faulty 
one, he pushes one of 10 buttons (bottom 
left) corresponding to the cause for rejec- 
tion. The brain (bottom right) keeps con- 
stantly comparing the number of rejects for 
each cause with the total number of units 
produced. When the proportion of rejects 
for any one reason “becomes abnormally 
high, a pointer moves from green to red, 
indicating that the trouble is more than 
simply chance defects. 
Formerly, production figures were ana- 
lyzed manually, requiring many hours—while 
bad units were made. Now the trouble can 
be found as quickly as it occurs. 


ae . 


Radiation Detector Spots “Hot” Hands and Feet 
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Wuen atomic workers see a red light on 
this machine, they stop. It's a new RCA 
radiation detector that flashes red, yellow, 
or green lights to tell how much radioac- 
tivity it finds on hands and feet. 

All the worker has to do is step on the 
platform and place his hands in openings 
at the sides of the machine. Pressing his 
hands on plates inside the openings switches 
on Geiger counters that start measuring the 
radiation. Registers, in addition to the 
lights, record the exact measurement. 

The machine simultaneously measures the 
amount of both beta and gamma contamina- 
tion, while at the same time automatically 
compensating for background radiation. 


Inside Story 
of Baseballs 


Are they getting livelier? Do the two 


ge H. Waltz, Jr. 


PS photos by Hubert Luckett 


RY time a bi: 
familiar “Batter Up' 
mer, the pitcher will be hopefully finger- 
one of many thousands of dozens of of 


umpire barks his 
this spring and 


service during the season. On th 
ride the hopes of suggers and hurlers alike. 

Is the 1950 official ball livelier than the 
ball used last year, or the year before? Is 


there any difference between the National 
and the American 


were some of the questions that PS 
apher Hubert Luckett and I won 


: to visit the new 
nt of A. G. Spalding & 
Spalding makes all major-league 
and has made them ever since 


Brothers. 
baseballs. 
the two big leagties were founded 


we learned at the big, 
goods factory was that 


ball, despite newspaper sports 
stories and popular belief to the contrary, 
different livelier, no 
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The first th 


is n today—no 


deader—than it was before the war. Strin- 
gent scientific manufacturing and testing 
methods have kept it that way. During the 
war years, the ball was a bit deader than 
normal due to restrictions on the use of 
rubber and other materials. Since the war, 
however, the ball has been built to the same 
rigid specifications as the ones that made 
Babe Ruth the “Home Run King” and Wal- 
ter Johnson the dean of pitchers. 

We also learned that the only difference 
between an American League ball and a 
Nati.nal League ball is the label printed on 
it—a blue Reach label for the American 
League and a black Spalding imprint for the 
National League. Both come from the same 
bin. Spalding bought up the Reach com- 
pany and its trademark 50 years ago. 

In the manufacture of a major-league 
baseball, little is left to guesswork. The 
rules of the game itself set down close toler- 
ances, A big-league ball by definition—and 
that includes the one you buy over a sport- 
ing-goods counter—must measure in circum- 
ference not more than 9% in. and not less 
than 9 in., and weigh not more than 5% oz. 
and not less than 5. Even the types of inner 
windings are specified. Which means care- 
ful inspection of all raw materials and rigid 
standardization of work. 


Balls with “Built-In” Home Runs 


A major-league baseball starts out as a 
carefully selected assortment of cork, rubber, 
wool yarn, cotton thread, rubber cement, 


and horsehide. It ends up as a rugged 
sphere that, when hit at just the right angle 
with just enough force to give it an initial 
velocity of 155 feet per second (approxi- 
mately 105 m.p.h.), will travel about 420 
feet on the fly—which means a home run 
in just about any man’s ball park. 

The famous “cushioned cork center,” the 
heart of the big-league ball for 20 years, 
consists of a marble-size pellet of cork com- 
position clothed in two semispherical black 
rubber cups. These are fitted against a 
central gasketlike red rubber ring and com- 
pletely enclosed in a special molded-rubber 
casing. On top of this cork-and-rubber cen- 
ter, automatic machines carefully wind, in 
succession, 121 yards of one type of gray 
wool yarn, 45 yards of another type of gray 
yarn, 53 yards of still another type of cream 
yam, and finally an outer winding of 150 
yards of fine white cotton. 

The winding is so important that the 
winding room is maintained at a constant 
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The inside of a baseball 


The fourth and final 
winding consists of 150. 
yd. of fine cotton yarn, 


|| inal, the two halves 
bt of the horsehide cover 

are stitched on with LOS 
hand-made stitches. 


In third winding, 53 
yd. of still another type 
Yarn are put on. 


First winding placed 
over center consists of 
121 yd. of gray yarn. special yarn are ad 


Em 


In second winding, 45 
yd. of another type of 


temperature and humidity, and the tension 
of the yarns is checked periodically with a 
portable tensometer. Any deviation would 
produce balls whose windings were not 
uniform. Loose windings would mean a 
deader ball; tight windings, a livelier ball. 

After the final winding, the balls are 


Extruding the cork for the marble-size cores 
of the famous cushioned-cork centers. ‘The 
welike strips are first cut into short slugs 
nd then molded into spheres, 


Weight and size are important. After final 
cotton winding, balls are checked for weight on 


scale, and for size with maximum (right) and 
minimum (left) ring gauges. 
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given a quick dip in a rubber-cement bath 
to bind the outer layers together. Then 
they go to the stitching room. There, the 
two hourglass-shaped halves of the horse- 
hide cover are sewed on by hand with 108 
carefully placed stitches. Girls do most of 
this work—so far there are no machines that 


ue. 


Winding the ball with various yarns is done 
on automatic winding machines. Because ter 
sion is important to make balls standardized, it 
is checked often with tensometer, 


Covers are sewed on by hand. 


Experienced 
stitchers, most of them women, can sew an 
average of about 40 baseballs a day. No m: 
chine has yet been devised to do the work. 


can duplicate the hand-sewed over-and- 
under cross stitch. The average stitcher can 
sew a ball in about 12 minutes, averaging 
about 40 balls a day. 

The hides from 35,000 horses are needed 
to meet the yearly baseball-cover needs of 
Spalding alone, and getting good horsehide 
is a critical problem. They can’t be the 
hides from ordinary range or dray nags. 
These are apt to be cut, bruised, and scarred 
and thus can’t meet the rigid requirements 
for smoothness and uniform strength. In 
the early days of baseball, the hides of re- 
tired fire horses were used for covers. Later, 
when the gasoline engine replaced the fire 
horse and the demand for baseballs grew, 
prime horsehides were imported from 
France and Belgium, Today, however, 
practically all baseball covers come from the 
hides of well-cared-for domestic horses, most 
of which were used for medical purposes. 

After the cover halves have been cut 
out, complete with the stitching holes, they 
are machine-split to a uniform thickness and 
then hand-graded according to grain, texture, 
nd color. Each half must match the other 
f, not only in appearance but in grain 
structure and strength. The matched halves 
are then thoroughly moistened and stapled 
loosely in place on the ball before it goes to 
the stitchers. By stitching the covers on 
while damp, a tighter final fit is obtained 
when the leather shrinks back to size. 


Mechanical Sluggers Test Balls 


As the big-league balls roll off the pro- 
duction line, sample balls are removed 
periodically for testing. A mechanical batt 
housed on a test field back of the plant 
wallops out homers with a standardized 
force to check a ball’s pep and carry—giving 
it more wear in a few minutes tl it would 
get in dozens of innings. The balls slugged 
out while I watched nded within a few 
feet of each other. 

In the laboratory, ingenious torture ma- 
chines measure a baseball's ability to take 
it, An air gun fires balls at a test panel with 
many times the impact they would receive 
with a home-run hitter’s bat. A drop ham- 
mer literally hammers a ball to see just how 
much squeeze it can take. 

Of one thing I felt absolutely sure when 
we had finished—big-league baseballs are as 
standardized as it is physically possible to 
make them. I’m going to remember this 
when some player or fan raises the peren- 
nial cry about the “livelier ball.” END 


Mechanical home run king. This baseball- 
testing machine can hit a homer every time it 
swings. Falling weights (in rear) rotate arm 
to smack test ball with desired impact. 


i as it looks to a camera 
under stop-action lights. From such photos, 
baseball makers can figure out what initial ve" 
locities and impact forces are acting on balls. 
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Stretching Metal Paper-Thin 
Larest trick of the Marine Corps air- 
station shop at Cherry Point, N is 
stretching cold sheets of steel or aluminum 
over metal molds to shape them for aircraft 


Expanding Rule Seales Photos 
A sew flexible ruler is shown being used 
by a PS artist to scale down the photo re- 
produced at the top of this page. The ruler, 
ade like a folding is calibrated in 
inches” that stretch as it is extended. Here, 
the artist wanted a printing plate 5% in. wide 
and 2% in, deep, using the full width of the 
picture. So he pulled out the ruler until 5% 
of its “inches” spanned the 10-in. width of 
the photo, as shown, Then, keeping the 
igid, he measured off 2% elongated 
from the bottom of the photo. Thi 
showed where it had to be cut off at the top 
to make a plate actually 2% in. deep. The 
device, called Linkrule®, was invented by 
Paul Broner, of the Detroit Times. 
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parts, If necessary, they can be stretched 
paper-thin, An alloy casting of the part to 
be made is secured to a vertical hydraulic 
ram (right center above). Sheet metal is 
held taut above it by air-operated clamps. 
Then the ram rises, stretching the metal. 


Fork Lift for Balcony 


Tne familiar fork litt has gone in for a 
two-way stretch. The Towmotor Corp. of 
Cleveland has announced the production of 
an elevator fork lift that will reach down 
to a first-floor production line and fetch a 
ton of materials up to a balcony storage 
area. Above, one Towmotor is lifting an- 
other one just to show depth of operation. 


Train Hauls 
Train Engine 


| fete: haul all kinds of things 
with no trouble. But when the locomo- 
tive itself has to be shipped, it’s a problem. 

‘The pictures on this page show how Gen- 
eral Electric wrapped up a giant electric en- 
gine destined for the State Railways of 
Chile. The body, lifted off the trucks and 
crated, took up three flatcars. The trucks 
were divided into two sections, covered, 
and shipped on two other flatcars. 


‘The locomotive body was too long to fit on one 
ind two other flatcars were later moved 


place on the flatear, the locomotive 
‘ ed with insulating paper, then the 
amework shown below was set in ‘place, and 
the whole thing wrapped in waterproof pa 


Train carrying locomotive from GE's Erie, Pa., 
shops to New York City docks for ocean voyage 
to Chile had to follow special route, chosen for 
its shallow curves and ample 


up to support overhanging ends, 
lo 


completed after body was lowered onto ths ¢ 
Final step was building a crate around the 
body. This required 15,000 board feet of lumber 
—enough to construct six ordinary-sized rooms 
More lumber went into covering for the truc 


Sews Without Attachments. 
When a housewife wants to make button- 
holes, sew on buttons, or embroider, she 
simply twists a dial on this German sewing 
The mechanism rotates instead of 
reduciag wear. The front pro- 
with drawers. A. C. Weber 


Chest Stores Small Parts. Nails, 
screws, and other shop mater 
get at when kept in this 16-drawer m 
cabinet. Its aluminum drawers have 32 


re- 
movable compartment dividers. Slots on the 


drawers hold labels. Tibbits Mfg. Co. 
liance, Ohio, prices the chest at around $5. 
Chests also come with and 64 drawers. 


Al- 
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Hamper Fits Under Wash 
Basin. The enameled-steel hamper above 
lets you store soiled laundry under the bath- 
room sink. Sliding guides along its sides at 
the top and thumb screws in its base permit 
it to be fitted under basins of different 
widths and heights. Made by the Cabi- 
net Co., Bayside, N. Y., it sells for about $14. 


Portable Pienic Table. This port- 
able plywood picnic table can be quickly 
set up to seat six persons. Disassembled, the 
table and bench boards fit together to form 
a box to hold the detachable steel legs and 
fittings. The 38-Ib. box will fit into a car's 
trunk, Jordan Welding & Mfg. Co., Cleve- 
land, Ohio, sells the table for about $20. 


Cord Kept Out of Way. The metal 
clamped to the ironing’ board above 
the iron’s cord out of the housewife’s 

. The cord clips to the top of the rod 
and plugs into a socket at the base of the 
attachment. A separate cord leads from the 
rod’s base to the wall outlet. Proctor Elec- 
tric makes the Cordminder®, 


Stove Resembles Desk. This new 
Westinghouse electric stove is designed like 
a desk so that a stool or wastebasket can be 
stored under one end. The Rancho® is 38 
ches wide and has four burners on top, 
a work surface, and a full-size oven, A 
U-shaped, chrome-plated tube supports the 
range’s open end, The price is about $160. 


Container Keeps Cofiee Hot. 
Coffee and other liquids stay hot’ until 
served in this heat-resistant glass container. 
Its base is shaped to fit right into a coffee 
cup, warming the cup and keeping the cof- 
fee from spilling. Made by the McKee 
Glass Co., of Jeannette, Pa., the Coffee Hot- 
tle® holds two cups. 


Vacuum Cleaner Powers 


Washer. An ordinary washtub be- 
comes a clothes washer with this new vac- 
uum-cleaner attachment. A perforated plate, 
it is placed in the tub and connected to 
the cleaner. The air bubbles agitate the 
clothes, washing them. Snow White Wash- 
er Co., of Oakland, Calif, is the maker. 


arent 1950 169 


im Never Fails 

Tnose gun shots you hear in WOR radio 
dramas come from this odd “electronic firing 
device 


ind-effects technicians designed 


it after the embarrassing experience of hav 
ing a gun fail to fire when the hero pulled 
the trigger at the climax of a detective 


thriller. (He had to throw a knife instead.) 
Their new gadget is sure-fire, realistic, and 
safer than pistols firing blanks. The drawing 
at right shows how its tr 


ger energizes a 
solenoid that magnetically depresses a firing 
pin, exploding a shotgun primer shell. 
solenoids, automatically acting in turn, 
mit 10 shots to be fired in rapid succes 


ion. 
In case of a misfire, pulling the trigger again 


fires the next sh 


hell. The compact, portable 


Back from 250 Miles Up 


Encineens prize this charred and rusty 
electric switch as a souvenir of the Wac 
Corporal rocket that soared to a record 
height of 250 miles above White Sands, 
N.M,, last year. The high-flying rocket, 
launched from the nose of a larger V-2 by 
the tiny switch at a 20-mile altitude, was 
first thought to have disintegrated into tiny 
particles upon reentering the atmosphere. 
Later its tail and the switch were found. 


SCIENCE 


device holds 30 shells in three holders that 
can be quickly shifted to bring each group 
of 10 into firing position, At present, 30 
shots is enough for most WOR programs. 


feter. Tests Arctic Wear 


Axcric fashions for U.S. soldiers are 
tested in the North with the new 
Quartermaster-devised Ventimeter, shown 
in use below. Since sweat-wet clothing leads 
to chilling and frostbite at subzero tempera- 
tures, the tests seek garments sufficiently 
ventilated to prevent overheating. Beneath 
their clothing, subjects wear a probe (inset) 
using a sensitive thermopile to translate air 
currents into electrical ones. A cable leads 
from the plodding subject to a following 
truck where a meter registers air movement 
in miles per hour. 


When operator pulls ropes taut, friction of 
revolving drum, provides lift to raise upper die 
of “pile-driver” press above. Releasing ropes 
lets die fall to strike and shape sheet metal. 


ee 
Metal to be shaped is placed on stationary 
lower die while upper die with mating face is 
raised. Rubber around edge keeps metal from 
slipping under hammerlike blow of falling die. 


‘Pile Driver’’ 
Press Makes 
Auto Bodies 

OUTDOOR drop hammer resembling 


A an old-fashioned pile driver enables 
Stainless Steel Products, of Burbank, Calif., 
to custom-build bodies for cars and buses at 
prices ranging below $100. The gravity- 
operated press inexpensively produces auto- 
body parts, rocket-engine fittings, or kitchen 
pans by impact stamping, a process used by 
the aircraft industry during World War I. 

Raised with a 15-hp. motor by ropes 
wrapped around a revolving drum, an up- 
per die falls against a stationary lower one, 
shaping sheet metal placed between them. 
By his handling of the rop the operator 
varies the force of the blow as desired. 

Unlike steel-jawed pow for m 
production, this press u: of com 
tively soft metals—antimonial lead, and a 
zinc-aluminum-copper alloy called Kirksite. 
Dies of these easily melted and molded al- 
loys cost only a few dollars to make. A sin- 
gle set lasts long enough to shape 5,000 
auto parts, a small job for which steel dies 
would be too expensive. To see how they 
are made, tum the page. 


Impact of die falling by gravity has formed 
auto-body part, being removed from press above, 
from Hat metal sheet. To impart some complex 
shapes may take as many as a dozen blows. 
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makes pattern at left. Green 
nd it forms mol Id. 


Keeping the 
Home Shipshape 


toy autos under pie furniture, try this 
turn a cardtable upside down. He'll still have 
enough room to roll the toys around. 


To start a plant slip, cle from a milk 
and punch a hole in the center, Push 
n through the hole and float the cutout 


ater. When roots show, plant it. 


Where several persons use one key—for stor- 
age room or garage—chain the key to a dis- 
carded metal radio tube. Snip off the prongs 
and use a radio socket to hang the tube. 


Before you pack an meonye 38 a lunchbox, 


cut four slits with a nife through the 
rind to the white part. These cuts will make 
the orange much easier to peel. 


Please turn the page for five more suggestions 


ste 


By placing the closing spring on a screen 
door at an angle, support will be provided! to 
help prevent the front edge of the door from 
sagging and dragging on the doorsill. 
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K g the Home Shipshape 


When patching « trouser leg, slip a rolled-up 
magazine inside the leg and then let the maga- 
zine unroll. It will hold the material smooth 
as you sew the patch in place. 


Here's a handy message or letter holder, 
Drill holes in a wooden base and glue dowels 
in the holes, Force the ends of a spring over 
the pins. The coils will hold your messages. 


sters pull their shoclaces to un- 
try this: Tie a knot in the middle 
before threading it into the shoe, 
The ends will stay the same. 


jc bags used to package olemarga- 
ake good dustproof, moisture-tight eon. 
tainers, When empty, turn them inside out 
and give them a good scrubbing with soap. 


into a broomstick and three screw eyes into the 
bottom of the shelf as shown in the drawing. 


Here's the way to put a removable clothes 
hanger under a shelf. Screw three cup hooks 
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Mechanics 
and 
Handicraft 


REG. U.S. PAT. OFF. 


Garage 

Built for a child, 

the car at left serves 
grown-ups. It’s described 
‘on page 193—one of 

this month’s 18 pages of 
auto features, 


Shop 


Taking pictures of shop- 
work is fun but 

tricky, POPULAR SctmNcr 
shows you how (page 226) 
—in one of many 
home-workshop features. 


Home 


Why buy lawn furniture 
when you can make 

it yourself? Eight pages 
(starting on page 210) 
feature directions anyone 
can follow. 
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llomeless Wasp) ~~~ 


When a husband wants to save fenders, he’s apt to put the ear in 


the garage for his wife. 


N JOE'S day off, Gus Wilson generally 

helps man the Model Garage’s gas 
pumps. Although Gus always gripes jokingly 
that it cuts into his master-minding at the 
repair bench, he really likes the chance to 
gossip with such old customers as have noth- 
ing wrong but a thirsty tank. 

It was mid-morning on one such day when 
a honking horn brought Gus to the shop 
doorway. A glistening new 1950 sedan was 
parked beside the first pump. Gus didn’t 
recognize the car, but he did recognize the 
driver. It was Paul Tarlin, who had shucked 
his O.D. uniform for the quiet gray worsted 
of a rising young assistant cashier at the 
bank. 

“Hi, Paul,” Gus greeted him. “Where'd 
you get that fancy jalopy?” 

“Gus, you're the first man in town to gaze 
on the Tarlin’s first brand-new car,” Paul 
boasted proudly as he slid out of the driver's 
seat. “Just picked it up at the dealer's—a 
beauty, what?” 


New Filly a Dilly 


As the two men walked around the shiny 
gray sedan, they looked for all the world like 
a couple of horse fanciers judging a prize 
mare, The illusion was completed when 
Paul lovingly patted the car's gleaming flank. 

“So you finally broke down and parted 
with that paintless 39 convertible,” Gus said 
as he reached for the gas nozzle. 

“Had to,” replied Paul, “if only to keep 
peace in the family. Agatha got so she prac- 
tically wouldn't ride in the old bus. And 
when she drove it herself, something always 
happened. Besides,” he added with a smile, 
“Agatha’s mother is coming over from 
England for a visit, and I'm afraid the old 
heap wouldn't have given her a good im- 
pression of modern industrial America.” 

As Paul talked, Gus noted that the dealer 
in the city certainly had done a Grade A 
job of selling Paul the works.- The car had 


Gus proves that this has its perils, too. 


everything: fog lights, backing lights, heater, 
radio, exhaust-pipe deflector, seat covers, 
bumper guards. Gus figured it probably had 
cost Paul at least $200 more than the naked 
price. 

“She rides and drives like a dream, Gus,” 
Paul continued enthusiastically. “Lots of 
power, and I never realized before how 
smooth bumpy roads can be. There's just 
one thing that’s worrying me. Is she or 
isn’t she going to fit in that old-size garage 
we've got? I measured the other day, and 
I figure I should just about be able to 
squeeze her in.” 

“Well, you can always leave the doors 
open,” Gus said. “How much gas, Paul? 
Shall I christen her with a full tank?” 

Paul nodded. “And while you're at it, 
Gus, I wish you'd check the oil, water, and 
the battery, just in case those guys down in 
the city slipped up on something.” 

When Gus had completed his rounds and 
slapped down the hood, Paul climbed back 
into the driver's seat. “Well, off to Agatha,” 
he said as he pressed the starter. “You 
know, this is all a surprise for her. She hasn't 
the foggiest! When I left this morning in 
the old car her parting shot was, ‘Well, I 
hope you'll at least have that car washed 
and polished before Mother arrives.’ ” 


Petrol in the Tank 


As Paul swung his new pride and joy onto 
the road, Gus watched him go. Perhaps the 
fact that Paul also was an ardent fisherman 
had something to do with it, but Gus liked 
him. He liked Agatha, too, in spite of her 
unfamiliar way of speaking. Paul had 
brought back a wife, complete with accent, 
from Britain, They had settled in a re- 
modeled farm cottage about eight miles 
from town and since had become a popular 
couple. Paul was doing a fine job at the 
town bank, and Agatha had adjusted 
herself to American ways, even if she 
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did slip up now and then with “petrol” or 
“spanner” or “wind-screen.” 

Gus didn’t see Paul, Agatha, or the new 
car again until the following Friday. Then 
it was a worried-looking Paul, a bristling 
Agatha, and an ailing automobile. It was 
about 8:30 in the morning when the Tarlin’s 
new sedan sputtered to a stop in front of 
the Model Garage. 


Talk About Trouble 


As Gus approached, both Tarlins started 
talking at once, with Agatha getting the best 
of it. All Gus could filter out of the babble 
was that something was wrong with their 
car—he'd already guessed that—and that this 
was the day they were to meet Agatha’s 
mother in the city 

“Whou,” shouted Gus 
thing at a time.” 

“But that’s just it, Mr. Wilson.” cut in 
Agatha, “we haven't got the time. Mother is 
due on the noon train and it takes fully an 
hour to get to the city. You've simply got 
to do something about it in a hurry, Mr. 
Wilson, really. 

Gus long ago had got used to people 
demanding repair miracles in a matter of 
minutes, so he paid only smiling attention 
to Agatha’s last comment. Instead he turned 
to Paul. “Well, what's the trouble, Paul?” 
he asked. 


“Let's tuke one 


e Rule for Truckers 


Ir you want to know in advance what 
gear ratio and horsepower will be required 
for a truck at any speed on any grade and 
under any load, you can figure it out on this 
new slide rule. It digests such items as 
engine revolutions, torque, transmission and 
axle ratios, tire size, gross weight, and type 
of road and grade, and comes up with the 
answer. Made of Vinylite, it's distributed by 
H. S. Watson Co., San Francisco, at $2.50. 
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“It's all rather odd, Gus. We got into the 
car this morning so Agatha could drive me 
over to the bank so I could do a little work 
before we left for the city. First off, Agatha 
had trouble getting the engine started. Then, 
when we'd driven about a quarter of a mile 
toward town, the engine began to miss badly 
and Agatha’ complained that it had no 
power, To make sure, I slid over into the 
driver's seat.” 


Agatha Get 


At this point Gus, who had been watching 
Agatha’s strained efforts to keep from but- 
ting in, made a suggestion, “Mrs. Tarlin, 
he said, “you've probably got all sorts of 
last-minute chores to do at home to get ready 
for your mother’s visit. How about your 
driving on home in my 

As he spoke, Gus literally pushed Agatha 
toward where his car was parked. Agatha 
had no time to protest 

“Now, then, Paul,” Gus said, “let's you 
and me ‘take your Gray Beauty for a short 
spin while you tell me the rest of it.” 


the Brush 


¢ Runs a Temperature 


Gus, too, had difficulty getting the engine 
started, but eventually it ticked off and he 
swung the new sedan onto the highway. As 
he stepped on the acceierator, however, the 
engine spat and coughed. 


A tiee-coLon Stop-N-Go Lite® for the 
rear of an automobile automatically tells the 
driver behind whether a car is traveling 
more than 10 milés an hour. A green light 


goes on when the car exceeds that speed. 
An amber light glows when brakes are ap- 
plied, and a red one indicates speed is 10 
m.p.h. or less. Made by Harrell Products, 
Milwaukee, the device has only two con- 
necting wires and is easily installed. 


“Well,” Paul continued, “it was just like 
this. The engine missed and wouldn't take 
the gas and had no power. Then I happened 
to glance down at the temperature gauge. It 
was almost up to 200.” 

“Did you check the radiator?” 
queried. 

“That's the very next thing I did, But 
the water level was up and the water 
seemed to be circulating.” 


Coaxing Is Needed 


By this time they were back at the Model 
Garage. Gus drove, or rather coaxed, the 
car into the shop. Leaving the engine run- 
ning, he got out, opened the hood, and 
unscrewed the radiator cap. Evidently sat- 
isfied with what he saw, he shut off the 
ignition and checked the wires leading to 
the spark plugs. 

“Could be the timing,” he muttered as 
he walked toward the far corner of the 
shop and started to wheel his ignition ana- 
lyzer toward the car from the rear. About 
halfway to the car he stopped dead in his 
tracks, stood there motionless for a mo- 
ment, and then wheeled the analyzer back. 

“Let's get this car up on the greasing 
rack,” Gus said. As the car reached its top 
position Gus walked under and began prob- 
ing around the right side of the rear axle 
with his extension light. 

“How do you park this car in your 
garage, Paul?” he called out, without taking 
his eyes off the underside of the car. 

“What do you mean, how do I park the 
car in my garage?” 

“I mean do you drive it in head frst, or 
do you back it in?’ 

Agatha’s Reverse English 

“Oh, I back it in,” Paul replied. “Backing 
a car in tight spots isn’t one of Agatha’s best 
accomplishments. So to make it easier for 
her, I always do it. Then there's less chance 
of her picking up wrinkled fenders. All she 


Cus 


& 


has to do is drive straight out and she’s in 
the clear. But what's that got to do with it?” 

Gus had a wry smile on his face as he 
ducked from under the greasing rack. “Paul, 
about all that’s ailing your car is a tight 
garage. 

“A tight garage?” Paul repeated. 

“Yup. Plus one of the fancy gimmicks the 
dealer sold you. I'll bet you a dry fly 
against a bare hook that when you put the 
car away at night you have to back it in 
until the rear bumper hits the rear wall of 
the garage. Right?” 

“Right,” Paul agreed. “I have to get the 
car all the way back. Otherwise, I can’t 
close the garage doors.” 


Lip Is the Vill 


“And right there is your trouble,” said 
Gus, pointing to the end of the exhaust 
pipe. “See how the lip of that pretty chrome 
Exhaust deflector is bent down? Originally, 
it extended beyond your bumper. Well, 
each time you've backed into your garage 
you've bent it a little more when you hit the 
back wall, That helped to close off the end 
of your tailpipe. 

“But that’s not all. Each time you bumped 
the rear wall, the force of the bump was 
transmitted through the deflector and along 
your exhaust pipe until the pipe began to 
buckle at its weakest point—the point where 
it loops up to clear your rear axle, Evidently, 
the bump you gave it last night was just 
hard enough to finish the job and start the 
trouble. Come here, I'll show you.” 

Gus led Paul under the car and pointed 
up at the exhaust pipe. 

With an Assist from a Kink 
that pipe’s practically kinked 
closed,” Paul exclaimed. 

“That's right,” said Gus. “And because 
it’s almost kinked closed, it's been acting as 
a stopper to build up enough back pressure 
to cut down your engine’s power, making it 
miss and buck when you gave it the gas.” 

“I guess I’m a little dumb on the mechan- 
ical side,” put in Paul, “but why?” 

“Ever try to blow your nose when you're 
pinching it closed? Ever try to push down 
‘on the handle of a tire pump when you're 
holding a finger over the end of the con- 
necting tube?” Gus asked. Then, without 
waiting for an answer, he went on. “Well, 
it’s the same way with an engine that tries 
to compete with some obstruction in the 
exhaust line that keeps the engine gases > 
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“Wh: 


‘ pressure builds up 
ho of the pistons. 
more, te proper air and gasoline 

mixture isn't drawn into the cylinders. The 
two combine to make the engine miss and 
lose power.” 

“But what caused the overheating?” 

“The same thing—back pressure,” Gus 
continued. “Since the hot gases weren't 
being exhausted as fast as they should be, 
they produced more engine heat than the 
tem was designed to carry away.” 
, what do I do now?” Paul asked, 
consulting his watch. 

“The first thing we do,” Gus replied, 
is take the kink out of that tailpipe so you 
can pick up Agatha and meet your English 
mother-in-law. When you have time, better 
get the dealer to install a new one. If you 
still want one of those fancy gadgets on the 
end of your exhaust pipe, fasten a four-by- 
four to the floor of that tight-fitting ga 
of yours to act as a block for the hind whe 
That'll stop you from smacking the deflector 
against the wall when you back in. Or, you 
could teach Agatha to back out.” 


Of to Meet Mater 


It didn’t take Gus long to open out the 
tailpipe again, so it wasn't much past 9: 
when Paul pulled out of the shop 
headed for home. He and Agatha still h 
plenty of time to meet the 12 o'clock train. 


“What was the tip-off, Gus?” Stan asked. 

“Til tell sou a seczet, Stan,” Gus con- 
fessed. “That car had me more than a little 
worried until I just happened to spot that 
bent-over deflector.” 


Case of the Homeless Wasp 


“Cases like that aren’t too common,” Gus 
added as he began to thumb tobacco into 
his pipe. “Happens once in a while when a 
rear-end bump bends an exhaust, or when a 
country driver backs into a dirt bank along- 
side a road and plugs his exhaust with a slug 
of clay. About the strangest case of back 
pressure I've ever run into was old Jim 
Hadden’s car. He'd put it up for a year 
during the war, and when he finally took it 
off the blocks it had all the symptoms of 
Paul's car, only worse. I stopped by his 
place one da asked me to look at it. 
It was parked in the barn, That time it was 
a wasp that led me to the trouble.” 

“A wasp?” Stan repeated. 

“That's right. I saw a wasp buzzing 
around the end of the exhaust pipe. When 
we poked in the tailpipe, there, just a few 
inches from the end, was a wi that 
all but closed up the opening. While Jim 
had had the car up on blocks, a family of 
mud wasps had built their nest inside the 
pipe. The little critter I saw evidently was 
out visiting when Jim tried to start the 
and was going back home.” 


1950 Lincolns Have New Soundproofed Interiors 


To euimnate “drumming” and reduce 
engine noise to a minimum, the 1950 Lin- 
coln has Fiberglass® soundproofing insula- 
tion in the roof and behind the dash. Like 
other models in the Lincoln and Lincoln 
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Cosmopolitan lines, the 6-passenger coupe. 


shown here, incorporates more than 150 
changes. These include a new instrument 
panel with recessed dials to prevent wind- 
shield glare, and larger heater blowers. 


Replace That 
Worn Upholstery 


IPPED or worn door lining makes a car 

look years older, Replacing the old lin- 
ing with composition board is a simple job. 
You don’t have to be an expert upholsterer 
and all you need are a few hand tools, The 
board will give your car’s interior a clean, 
neat look and it'll wear for years 

The photos below and on the next 4 
show job with 
therwood®, made by the Masonite Corp., 
Chicago. This board has a simulated-leather 
surface, The board requires no finish, but 


such a being done 


ing upholstery of car door 
is removing window frame. Back out screws and 
you can lift the frame out of the window. 


step in rep 


you can paint or tone it to any shade you 
want. It can be cut with an ordinary saw, 
but should be cut slightly full. Frayed edges 
left by the saw can be removed by careful 
filing after the new panels are mounted on 
the car doors. Use a medium file and draw 
it from the surface of the board toward the 
back, Don’t file in both directions or you 
may chip the board, 

After you've cut out the new panels, 
clamp them in place on the doors. Check » 


the location of the holes that are alrea 


Take off door handle and window crank, Press 
inward on base plate to expose lock pin, Use 
small nail to push pin out of collar and ‘shaft, 


‘The old backing board usually is held to door 
by spring prongs snapped into holes in door. 
Pry prongs out of door with a screwdriver. 
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in the door before you drill new holes. 
Then you won't be drilling through the 
board and into an old hole. The old holes 
will be too large for the 4” 
screws that you'll use.—Emil E. Brodbeck, 
Mt. Vernon, N.Y. 


Place new material face down. Put old board 
face down on top of it. Use old board as pat- 
tern and draw all around it with chalk. 


Paper Cup Lines Gluepot 

Wen mixing a small quantity of glue or 
wood filler, I raid the kitchen for one of the 
paper containers that's used for baking cup 
cakes. I insert this in a small tin can, mix 
the glue in the cup, and, when I'm through, 
discard the cup. ssy gluepot 
to wash out.—Tom Griberg, Moline, Ill. 


Shoptalk: 


“DID YOU HEAR 
‘ABOUT No. 1 smiTH?” 
YEAH, IT WAS 


‘What are they talking about? 
‘Where do they work? Answer below. 


Theyre oll field workers. Now 1 Smith 
Arild om the Sth lose. Duster isa dry 
lo another spo to dil enother wel. 
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Use No. 28 drill and %” 8-32 sel pins 
serews, “Drill holes through composition a ho 
and into car door. Space holes 6” or less apart. 


aS 
oy 


Halon: for, window cranks. anil doer kanile 
will have to be drilled before board is 
mounted. Round edges of the board with a file, 


He Drives from the Sidecar 


Wuen August Paul travels with his mo- 
torcycle, he rides comfortably in the sidecar 
instead ‘of straddling the bike in conven- 
Munich, Ger- 
many, Paul rigged up the vehicle himself, 
installing a steering wheel, gear shift, and 
other controls in the sidecar. 


Where’s the Funnel? If you can’t 
find it, pour oil in the crankease this way. 
Punch one hole in the top of the can and 
another in the side just under the top rim. 
Keep a finger over the side hole until it's in 
position over the inlet. 


High-Beam Indicator for Old 
Cars. If your car is an older model not 
fitted with a high-beam headlight indicator, 
you can quickly remedy the situation. R. L. 
Parmenter, of Middleboro, Mass., did the 
job as shown. Ground one of the lamp 
terminals. Drill a 1/16” hole through the 
dash ahead of the lamp and fill it with red 
nail polish. A fiber shield fitted around the 
lamp keeps light from showing on the floor. 


Turn the page, please, for four more hints 


paints for refinishing a steering wheel that 
tends to blacken your hands. It dries hard 
in a few minutes and is not affected by per- 
spiration as paint may be. 


Two Nuts Tighten Stud. This 
variation of the old two-nut trick makes it 
possible to use a socket wrench in reseating 
studs in an engine block. The washer be- 
tween the two nuts keeps the wrench from 
slipping down over the lower one. After the 
stud has been seated by turning the top nut, 
the nuts are released by first turning down 
the lower one with an open-end wrench, 
‘This keeps the stud from loosening. 
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MOKE Hints from the Model Garag 


8. This little 
ly sands corrosion from the inner 
faces of a fuse clip. It’s made by cutting a 
3/16” or %” dowel to fuse length, gluing 
fine sandpaper around it, and gluing in a 
little wooden handle at the mid-point, To 
use, push the tool into the clip and flick 
the handle a few times. 


Protecting Your Clothes. For 
roadside emergencies when you're all 
dressed up and must crawl under the car, 
perhaps to set a jack; Clinton Casler, of N. 
Westport, Mass., suggests carrying a win- 
dow shade in the trunk compartment. 
rolled, it enables you to crawl under with 
less chance of damage to your clothes. A 
pair of cotton gloves stored in a paper bag 
in the tool compartment is also a good idea. 
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‘TAB IS CAUGHT _ 
UNDER BOWL 


Watch That Diaphragm Tab. 
While installing a new fuel-pump. dia- 
phragm, be careful where you place the 
small protruding tab, A staple in this tab 
holds the layers together during shipment. 
Ne locate the tab toward the filter bowl 
or it may keep the cork gasket from closing 
tightly. This would allow air to enter. 


pF 
Abrasive Adjusts Tappet: 
you should have to install nonadjustable 
valve tappets, Marion L. Rhodes, of Knights- 
town, Ind., suggests this procedure. First 
grind the valve stems close to the desired 
adjustment, leaving them slightly oversize. 
Then install valve and spring. To get the 
specified clearance between stem and lifter, 
insert a piece of abrasive cloth and rotate 
the valve. Check often until it’s right. 


Extension Hauls Big Loads 


Wire the trunk extension shown below, 
you can easily carry bulky loads. Made of 


1” by 12” boards with a plywood bottom, 
the box rests on the bumper. The bumper 
guards stick up through holes in the bottom, 
keeping the box in place. Chains with snap 
fasteners support it as shown. Cleats on the 
side make it easy to lash a tarpaulin in 
place.—Karl Greif, Binghamton, N. Y. 
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Play Car Teaches Young Driver 

To react his son to drive, L. S, Robbins 
of Chickasha, Okla., built a play car for 
him with a gearshift, clutch, brake, and 
foot throttle that work like those in a big 
car. Robbins used a 13-hp. Cushman motor, 
a V-belt clutch, a Model-A. transmission, 
and a drive shaft brake from ~ Plymouth. 
Tires are 4.00 x 16. The body is an alumi- 
irplane fuel tank. The car’s top speed 
is 15 m.p-h.—plenty fast for a beginner. 
Rear wheels are belt-driven, and slight belt 
slippage eliminates need for a differential. 


num 


Car Carries Roof-Top Bed 


Ox rnurs, Carl M. Miller, of Zion, I, 
never has to worry about hotel reservations, 
He carries his bed on top of his car, Made 
of %” plywood, the platform is 4’ wide and 
6’ long. The folding framework for the can- 
vas tent and the ladder were formed from 
¥" rigid conduit. The windows are plastic 
sereening, and the window flaps are con- 
trolled from inside. The job cost $48.47. 


Educational Tricks 
Explain Car’s Ignition 


You can “make” a battery, hydrometer, ammeter, and spark coil. 


By Kenneth M. Swezey 
THe presto-chango stunts of the stage 
magician are trifles compared to what 
goes on in your car's ignition system. 
There, in the battery, you start with a 
chemical reaction that produces low-voltage 
electricity. This current, as it is, runs the 
starter, horn, lights, and radio. But you also 
wind up, via spark-coil sleight-of-hand, with 
18,000-volt- miniature lightning flashes in 
the cylindei 
Oddly, a storage battery doesn’t really 
“store” electricity. It merely changes elec- 
trical energy into chemical energy and vice 
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versa. Its cells contain sets of porous lead 
plates, one filled with lead peroxide and an- 
other with spongy lead, immersed in dilute 
sulphuric acid. When the battery is dis- 
charging, the sulphuric acid reacts with the 
lead peroxide, forming lead sulphate. When 
the battery is charging, the sulphate is 
changed back into peroxide, and sulphuric 
acid is restored to solution. 

The usual three-cell battery gives six volts. 
But the action of one coil that has only a 
few turns of wire on another that has sev: 
eral thousand times as many boosts this 
voltage to put sp he spark plugs. 

These setups this magic. 


An experimental storage battery can be made 
in a jifty from two lead plates (clean with sand- 
paper), two matchsticks to hold them apart, 
Tobber’ bands to hold the asembly together: 
and a jar containing 1 part sulphuric acid in § 
parts water. (Caution: always pour the acid 
into the water.) To charge the battery, connect 
the plates for 5 minutes, as above at left, to 2 
to 4 dry cells wired in series. During charging, 
oxygen is released at positive plate and hydro 
gen at negative. Some oxygen unites with posi- 
tive plate to form brown fead peroxide. (Note 
its darkness in photo at the left.) To prove that 
the emical change made by electricity can 
also return electricity, connect a flashlight bulb 
to the plates of your charged battery. The bulb 
lights as above. 


How a hydrometer indicates the state of charge 
in a battery can easily be shown. A hydrometer 
is a simple float-sink device for checking the 
density of a solution relative to that of water. 
Improvise one by weighting a small vial so it 
floats upright in plain water in a bottle. Mark 
the water level on a paper scale as seen at 
left. If you now slowly add sulphuric acid to 
water, vial will rise, as at right. When a battery 
charges, lead sulphate is changed to sulphuric 
acie This increases the density, making the 
hydrometer float higher. On discharge, acid 
is removed, causing hydrometer to sink. 


‘An ammeter keeps tabs on ery circuit bulb, needle will swing to one side, repelled by 
by telling whether battery is charging or dis- magnetic field set up in coil. Now’ switch con- 
charging’ You can show in principle how one nections to battery, reversing direction of cure 
works. Wind several turns of wire around a_ rent flow, and needle will swing other way. 
pocket compass. Then turn the compass so that This is what happens in car’s ammeter. When 
needle is aligned with the turns. If you conn battery is charging, current flows one way; 
a flashlight cell in series with the wire and a when discharging, current reverses. 


How a spark coil works. Without a coil to in- ondary. Connect the ends of the secondary to 
crease the voltage, the spark plugs wouldn't the neon bulb. Touch the ends of the primary 
spark. As a demonstration, connect a 6-volt momentarily to the battery posts. Each time 
battery to a small 115-volt neon bulb, left. you break the battery circuit, high voltage, will 


The battery alone won't light the bulb. be induced in the secondary coil. This will light 
Now make a simple step-up transformer. up the neon bulb. 

Anneal an iron bolt by heating it red hot and ‘The same thing happens in a cat's ignition 

letting it cool slowly. Wind 30 turns of bell system. A rotor in the distributor breaks the 

wire smoothly on the bolt as the primary. Over battery circuit. High voltage induced in the 

this wind 400 turns of finer wire as the sec- spark coil sends a spark across the plug gap. 
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Gus sug: ways to identify disguised 
and how to estimate mileage 


You asked me about buying a used car. If I were doing 
it, I would buy only from a dealer with a good reputation. 

I would also inspect the car very carefully. I wish I could 
help you do this. But since I can't, I am attaching to this 
letter:a few notes about things to look for. 

If you go to a used-car lot, remember that many estab- 
lished dealers wholesale some used cars to the lots because 
it would cost too much to recondition them for sale with a 
guarantee. If a lot operator offers a guarantee, check it 
carefully. Also, ask him where the shop is that would make 
good any repairs for him. 

There are two types of second-hand cars that you'd be 
smart to avoid - cars that have been ih major crack-ups and 
formes exis. The wrecked car may look like new, but still 
have serious mechanical faults. The ex-taxi, even though a 
recent ‘ncdel, may have the life hacked out of it. 

Don't trust the salesman or speedometer on mileage. In- 
stead - as a rough estimate - multiply the car's age by 
10,000. That's the average distance the average car goes a 
year. Don't let the car's looks influence you too much. 
Many shops buy used-car reconditioning kits that make old 
cars look like a million bucks. I heard of one the other 
day that even includes something to make a car smell new. 

Don't just drive the car around the block. If you can, 
give it a real road test of 50 miles or so, including all 
Kinds of road - level, rough, smooth, and some good hills. 
In New York, salesmen used to take prospects for a ride 
under the elevated tracks. The noise helped many a sale. 

Unless you know the dealer, watch out for tricks! An 
over-full crankcase and extra heavy oil will often quiet a 
noisy engine. So pull out the dip stick and measure the oil 
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wrecks or former taxica 
and use the “book” price. 


level. If it's too high, ask that it be lowered, and if the 
oil is heavier than #30, ask that a lighter grade be put in. 
A fast idle is another way of smoothing out a worn engine, 
so if the engine idles too fast, ask that it be set back to 
normal. Get out your gauge and check the tires, too, be- 
cause soft tires can hide a lot of flaws. 

After finding out what's wrong with a car, find out what 
repairs will cost. An engine overhaul is about the most ex- 
pensive job you can run into. Fixing up a bad transmission 
or rear end or a loose steering gear or slipping clutch-is 
also likely to cost real money. 

Quite often a salesman will use the term "book price." 
The "book" is a pamphlet issued by the National Automobile 
Dealers Association, listing the average retail prices of 
all makes and models. These recently have been put out 
monthly. Regional variations in demand and supply sometimes 
make the book a poor reflection of a local market. But if 
the price quoted to you differs greatly from the book price, 
it's a good idea to find out why. 

The book can help you in another way, too. It lists 
serial numbers by model years. By checking it, you can be 
positive of the age of the car you're considering. 

Finally, before closing the deal, make sure that the 
numbers on the car agree with the numbers on the legal 
papers your state requires. And watch out if the numbers 
have been defaced. That may mean the car has been stolen., 

Good luck! 

Your friend, 


4ud ddilooer 


Turn the page for more tips on used-car buying 
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Was It Wrecked? 


New Parts Are a Tip-Off. Throughout your 
inspection, be alert for parts that are obviously 
new. New hood, grille, fenders, wheels, radi- 
ator core, bumpers, or frame-to-bumper mem- 
bers may’ indicate the car has been in a wreck. 


Do the wheels track? Rear wheels should fol- 
low front ones squarely. You can tell by riding 
behind the car or watching as it is driven off, 
Also note whether the wheels wobble, which 
can be a sign of a bent axle, 


Welding or heat marks on the frame mean it 
has been repaired or straightened. Check for 
this by crawling under or putting car on lift. 


Sticking doors suggest that the chassis may 
have been twisted. Try the Also_nose 
the car to the curb at an angle and ease one 
wheel over the curb. If doors now stick, a 
loose frame may be allowing the body to twist. 


Tires worn more on one side of car than other 
suggest a sprung frame, bent axle, or loose 
wheels. 


susp 
fon body panels 
has been extensiv 


Was It a Taxi? 


Badly worn upholstery in a model only two 
or three years old indicates more than average 
use. If the car has seat covers, try to get-a 
look at what's underneath. 


Roof patches or worn paint may 
a taxicab roof light has been remov 
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guest that 


New paint may hide a former bright taxi color. 
Pry up the windshield seal or scratch down to 
bare metal on an inconspicuous part of the body 
to sce if there's paint of another color. Has 
lettering on the doors been painted over? 


New pedal pads or floor mat on a recent model 
may hide the bard usage of a taxicab. 


How’s the Engine? 


Visual cheeks. Examine the head and block 
carefully for indications of a crack or a welding 
Any such sign is usually sulficient reason 
for turning your attention to another car. Are 
there rust. spots on the radiator core? Such 
spots would come from a leak. Check the block 
for the same thing. A good fan belt normally 
lasts about 20,000 miles. Its condition, there- 
fore, offers a rough guide to the car's mileage. 


th gear, acceler- 
. Observe whether 


OO 
e 
Chee 
Does it need an overhaul? After the engine 
has warmed up, race it with short, hei 
thrusts on the foot throttle and watch for clouds 
of bluish-white smoke from the exhaust. This 
indicates the need for new rings—or perhaps 
new pistons, bearings, or a cylinder rebore. 
Black smoke is a sign of a badly adjusted car- 
buretor. If the smoke is black, have the ad. 
justment made and check again. As a furtl 
check, look for oil around the spark 3 
move a ples and note its color. If it’s black 
instead of a normal brown, the engine probably 
burns oil. If the oil pressure remains (es the 
engine is worn or the oil pump out of order. 
An engine overhaul is one of the most ex- 
pensive car-repair jobs. 


Are the hearings faulty? While moving at 
about 15 mp.h., slowly apply the brakes with 
your left foot, and simultaneously feed an in- 
‘creasing amount of gas with your right to main- 
tain speed. Don't stop the car with the brak 
until the throttle is clear down, Disregardi 
the carbon or spark Engin , listen for a mut 
hollow knocking. If the mufiled knocks are 
even, the bearings are all in the same condition, 
robubly okay. A loose bearing will knock more 
loudly, 


Steering ? 


tion, ‘This click becomes more noticeable while 
you are passing a concrete retaining wall.) 


ard: without any tendency to turn. Try 
this several the ear rns to the same 


lignment. A 
frame (also. wred 


ing spring or bent axle or 

signs), however, can have 

the car veer sometimes 

to one side and sometimes to the other, loose 

steering connections or worn, Kingpins may be 
ie cause. 


to blame, Have a mechanic find 


Do the wheels shimmy? Drive over a rough 
Dpavemers, tha ronghvec tie beter, IF tu whe 
shimmy, it may come from at least a half-dozen 
causes, Repairs are liable to be troublesome 
and can be costly. 


Do the wheels bind? Driving very slowly, 
turn the car sharply right and tharph left to 
the full limit. If the steering gear binds, some- 


one probably has attempted adjustment to com- 
penwate for wear. Such a ear can be dangerous 
to drive. 


Too much steering-wheel play? With the tires 
evenly inflated, point the it wheels saat 
ahead and grasp the steering wheel with 

thumb and forefinger. Hie fs ean fen ie 
it without moving the front wheels? If the play 
exceeds two inches, the steering mechanism is 
too worn or loose for safe driving. Adjustment 
may be possible, but replacement is expensive. 


Are the tires unevenly worn? Spotty wear on 
the front tires often, comes from wheels out of 
alignment. So does “feathering”—a thin pro- 
jection of rubber on the edges of the tread 
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blocks. Check all tires, including the spare. 
Improper camber and toe-in cause such wear. 


Brakes Good? 


Does the hand brake hold? Try it on a steep 
hill. If it doesn't, a simple adjustment of the 
linkage may overcome the difficulty. 


Does the pedal soften? With the car at a 
standstill, depress the ‘brake pedal. as’ far_as 
possible and hold it that way at least half a min- 
ute, (it should not go closer than 2” to the 
floor.) If the pedal tends to sink, the cylinder 
meas aro. eobably worn: pennitiog hycreulio 
Biid to Keele past. 


Is the pedal spon Apply and release it 
several times to find out. If so, there is air in 
the lines or the eylinders are bad. 


mz swerve the eat 
I, apply the foot br 
s and’ note r the 
to swerve, If it does, one possibility is a 

permitting linings. to become 
saturated. Get an estimate from a brake shop. 


Power Train? 


gas 
jal k 7 ig at 
}o you hear clicks or the sound of slick being 
taken up? It may indicate looseness in the uni- 
versal joint, differential, or rear-axle shafts, 


Is the transmission worn? Shift into low gear 
and speed up quickly to about 20 m.p.h. If the 
gears are badly worn or the teeth burred, the 
transmission will howl or Pind. (This same 


test will also show up ba 
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engine bearings. ) 


As a further tes:, go down hill in high and sec- 
ond gear with your foot off the gas; a worn 
transmission may clatter. Repairs come high. 


Automatic transmission noisy? Many of the 
automatic or semiautomatic transmissions have 
now been on the road long enough to reach 
the used-car class. If you encounter one, give 
it a thorough trial at all speeds. A high-pitched 
singing sound is often a tip-off to coming trouble. 


in the differential? To check the rear- 
axle assembly, ride in the rear seat or, better 
still, remove the rear-seat cushion, On a'smooth 
road (prefcrably a smooth blacktop to lessen 
tire noise), pick up speed slowly and evenly to 
about 50 m.p.h. with your ear cocked to the 
rear. Then shift into neutral and coast to a 
stop. Should you hear any grinding, knoc 
or hum from the rear end, a heavy’ repair 
may be in the offing. 


Don't Forget... 


Test the starter. With the 


Peat several times. Any pronounced 
or clashing n s that teeth in the fiywhee 
starter gear are broken, burred, or badly worn. 


Test the shocks. Jounce on the front and rear 
bumpers. If the car continues to bounce after 
you jump off, the shocks need repuir, of perhaps 
replacement (This also tests the bumpers them- 
selves for tightness. ) 


‘Test the ammeter. When you speed up the 
engine, does the needle move at least a little to 
the charge side? If not, the generator, regula- 
tor, or battery is defective, 


Test the lights. Car aed the brake to check the 
stoplight. Step on the gas and notice whether 
the lights brighten considerably, If 30, the bat 
tery may have been spiked with acid. 


frrownups 
Put This Toy 
to Work 


The tiny car is a natural for 
daily shopping chores and short 
trips, Seat has room for a passen- 
er, laundry bag, or stakg Car 
jis’ motor-scooter wheels. 


JZ,COSTS you, gasoline when your wife 
runs an errand in the family bus. As an 
economy substitute, she might go f 
midget car like this one, built by Paul E. 
Matous, of Orangeburg. N.Y. With it, @ 
gallon of gas would cover a week of gadding 
around, 


Motor-scooter engine is coupled to Indian mo- 
torcycle transmission. A chai ives one rear 
wheel. You shift gears with lever behind you. 


Kick pedal stats 4-hp, Cushman engine. ‘The 


car gets up to about 45 m.p.h. and will cover 
around 40 or 50 miles on a gallon of gas. 


A 
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Actually, Matous built the midget for a 
friend’s 10-year-old son. But the grownups 
soon took it back. It proved to» spec 
and tricky for the youngster. 

Built on a 41” wheelbase, the car is 60” 
long and 37” wide—smalj for an adult, but 
you can cram yourself in. 


The pedals work like those of big car. Brake 
operates mechanically on a rear wheel,  Steer- 
ing gear is from a Ford. Frame is angle iron. 


"s no reverse gear, but don’t worry. Any- 
in pick this car whirl it around, 
‘And it can be parked right at your door, 


Back-Yard Fun for 
a Cralisman’s Son 


Hew accurately can you bounce a tennis 
ball at a target? This back-yard or 
beach game offers you a chance to find out. 
You will have to be pretty good to pile up a 
winning score without busting a window or 
landing in the clink. 

The target consists of a %” plywood panel 
with seven openings cut as indicated. Saw 
the barn in silhouette. Hinge the cat and 
hat so they will swing back when hit. Ring 
the openings with paint, and paint the de- 
signs, legends, and scoring numbers directly 
on the plywood. 

For playing the game, 20’ is a good dis- 
tance. Place the #4” by 30” bouncing board 
two-thirds of the way to the target. 

If vou hit the side of the barn, or miss the 
board altogether, subtract three from your 
score, If you hit the board elsewhere, with- 


Mn 


out going through an opening, your score 
stays put and the next player takes his turn. 
The first to score 50 points wins the game. 
Hi Sibley, Nuevo, Calif. 


+ 
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How to Build a 
Modern Desk 


By Roland Cueva 


ERE'S a modem desk with ample 
drawer space and an extension leaf to 
add to the working space. I built this one 


of walnut and mahogany, but less expensive 
woods can be used and the desk enameled 
to match your interior decoration. 

Top. It’s not large as desks go, measur- 
ing 22” by 42”, but the extension increases 
the work area to over 56” in length, Ran- 
dom-width pieces of %” walnut, doweled or 
splined and glued together, make up the 
top. The edges are beaded or molded to 
suit. A walnut frame, %” by 1%”, is fastened 
beneath the top with screws and glue. This 
gives the appearance of a top 1%” thick. 
The frame is left open at the left end, the 
end of the sliding extension board forming 
the fourth side when it's closed. 

Pedestal. Right and left side of this part 
are %” by 4%” mahogany frames. Walnut 
panels, glued up from various widths, fit 
into the rabbeted frames. The front edges r 
of the frame are cut in slanting steps for 
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t 
Basic assembly of pedestal is shown here. Pan- 
cls are rabbeted into frame. Front stretch 
are planed to same angle as drawer n 


the overlapping drawer fronts. These re- 
cess are %” deep at the top so each %” 
drawer front laps the one beneath by %”. 
The back may be solid stock or X” ply- 
wood, splined into the sides and rabbeted 
for the bottom. A %” by 1” length of ma- 
hogany is doweled between the sides at the 
top front. Sides, back, bottom, and stretcher 


Method of fastening 
end leg, shown at left, 
insures it against wob- 
ble since it lly be- 
comes a single structure 
with the top. 


Pedestal isin place. 
End leg is held tightly 
wit pipe clamps until 


ith bridge and top has 
thoroughly set 


‘Two stubby legs under pedestal are cut from 


stock 3%” square. They are fitted with 4” dow- 


els and glued into holes in pedestal floor. 


End leg is a glued-up rectangle. It's doweled 
to the top through the bridge shown at right. 
Mahogany bridge spans rabbets for sliding leaf. 


are assembled with glue, carefully squared, 
and clamped. 

The frames on which the drawers ride are 
hardwood with the front side of mahogany. 
After the frames are screwed to the pedestal, 
the center slides are glued in place. Front 
sides of the stretchers are planed off to the 
same angle as the drawer notches. 

End Leg. This unit is laminated from 
two thicknesses of %” mahogany with glue 
and dowels. It’s attached to the top by a 
hardwood bridge that’s doweled into the 
underside of the top. 

Drawers. They are similar in construc- 
tion and the two lower ones ure the same 
size. The sloping fronts come 1” below the 
bottom line to cover the separators and 
provide an unbroken appearance. Sides, 
back, and bottom are assembled with glue. 
This assembly is glued into rabbets in the 
front. Small brads may be used in the 
half-lap joints of the sides and back. Ends 
of the drawer fronts are rounded. Center 
guides are glued to the bottom and a finger 
recess mortised in the bottom edge of the 
front. No knobs are needed. 

Extension leaf. This is made the same 
as a breadboard, splined and glued together 
from widths of hardwood. The front cross- 
piece is walnut mitered at the ends to fit 
the top frame. Edges of the extension are 
rabbeted to slide along the rabbets in the 
frame. END 


196 rorutak science 


DRAWER FRONTS, 
4 MAHOGANY 
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Use a Clothespin 


Tue familiar two-pronged sticks that 
peg diapers to a clothesline can also be 
used for dozens of other chores. Why 
not keep a few in the workshop and 
kitchen as well as in the laundry? These 
drawings suggest a few of the ways in 
which they come in handy 


Rolls of linoleum, cardboard, and other 
hard-te ne materials won't unroll when 
edges are clipped in with clothespins 


Slipped over the hood of a baby cari 
a clothespin will dangle baby’s rattle or 
toy right where he can grab it 


a real help in handling yarn and 
the fike, Slip two pins over the edges of a 
pan and loop the yarn around them. 


Workbench pencils can’t get lost if they 
are pinned up, Attach pins with brads or 
suction cups, or set them into holes 


n simplify spring cleaning by 
fastening pins to trash baskets. The fork 
gets all rubbish off pickup stick 


knobs and drawer pulls can be 
‘jiffy. Saw off part of a pin’s head 
and screw it on from the inside 
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One-legged pins are naturals as wedges 
and rattle stoppers. A broken pin forms its 
own wedging angle on any flat surface 


Two homemade coils, a 
band switch, and a condenser 
can add short waves 
lo many postwar radios. 


wer it be worth $2 to you to hear 
Europe, Africa, China, and other dis- 
tant points on your radio? 

That’s all it costs to add a short-wave 
band to most postwar AC-DC receivers. 
And you can do it without affecting the 
normal working of the set in any way. There 
are no new tubes to buy and no complicated 
circuit changes. The only parts you need are 
a two-band switch, a condenser, and a 
couple of easily made coils. 

First thing to determine is whether your 
set can be converted easily. It can if it uses 
the conventional AC-DC circuit employed 


ur Finger Tips 


in most small receivers built since 1942. 
These sets have a loop ante! five 
tubes. one of which i: 
12BE6. The last is a 
in very compact models. 
Other tubes in the line-up are usi 
6SK7 or 12SK7, a 6SQ7 or 12SQ7, 1 
and a 35Z5. In the miniature line they will 
probably be 12BA6, 12AT6, 50B5, and 
35W4. You may run into some variations in 
these tubes, depending chiefly on the date 
of the set. For example, the 6AV6 or 12AV6, 
the 35B5 or 35C5, and the 50C5 are 
alternatives in the miniature sets, 
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Remove the radio from the cabinet and locate 
the parts you will have to deal with. These are 
the ascillator-tube socket (1), loop antenna (2), 
oscillator coil (3), and the tuning condenser, 
which is on top of the chassis. The condenser 
has two sections, or gangs, and in most cases 
one will have larger plates than the other. The 
smaller gang tunes the oscillator section: the 
larger is the antenna-tuning condenser, Oscil- 
lator coils come in many different shapes so you 
may not recognize yours immediately. If you're 
in doubt, check the wiring. ‘The coil has three 
wired terminals. One goes to ground (on some 
sets it’s the chassis; on others a heavy bus wire 
is used as a floating ground). A second Ing is 
connected to the oscillator-tuning condenser. 
The third is wired to the cathode of the oscil- 
lator-mixer tube (pin 6 on the 6SA7 or 12SA7, 
pin 2.on the 12BE6). 


Before you commence the wiring, install the 


band switch. This is a 4-pole, double-throw 
unit. (Actually you need only three poles, but 
these are harder to get than the 4-pole type.) 


The conventional ones will be too large for most 
receivers, so shop around for the smallest switch 
you can find. The smaller one of the pair at 
left measures about 14" across the base. It is 
handy to bring the switch out the front of the 
chassis (which requires drilling a new hole in 
the cabinet), but if space doesn't allow, you 
can place the switch toward the side or back. 


pe 


= BREAK THESE CONNECTIONS 
— Ad0E0 wining 


\ ABOVE CHASSIS, 


OSCILLATOR 
TUNING 


ro 
q 
i 
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When the switch is mounted you're ready to 
start the wiring. One of these diagrams is pic- 
torial. the other schematic, but both show the 
sume things. Broken lines in both diagrams 
show connections that, have to be removed. 
First cut or unsolder the wire that goes from 
the oscillator coil to the cathode terminal of the 
tube socket. Also break the connection between 
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the coil and the oscillator-tuning condenser, 
‘The third lead that has to be cut goes from the 
loop antenna to grid No. 3 of the tube. The 
nett step is to restore all these connections ex- 
actly as they were except that they now go 
through the switch. You should be able to plug 
the set in and play it the same as before if the 
switch is turned t0 the correct postion. 


Now start on the short-wave coils. To make 
them you need a couple of inches of &" plastic 
or, similar tubing and some No. 18 enameled 
wire. Drill small holes through the tube walls 
to bring the wire ends through. For the an- 
tenna coil wind 17 turns on a I&”- to 2”-length 
of tubing, The oscillator coil takes 21 turns on 
a similar length. At the fifth turn scrape a bare 
spot through the enamel and solder on a piece 
of wire as a tap. 


Fit the coils in under the 
chassis. They are light enough 
to be supported by their own 
wires. Ground one side of 
each coil. Either end will do 
on the antenna coil but on the 
oscillator it must be the one 
nearer the tap. Connect the 
remaining terminals to the 
switch as in the diagrams, In 
‘one switch position you have 
regular broadcast reception; in 
the other, short-wave, Con- 
nect a 25° hank of wire for a 
short-wave antenna, inserting 
a protective .0l-mfd. paper 
condenser in series with it. 


Here's the front panel of the finished set, now a two- 
band receiver, Often only half the dial is used for broad- 
cast-band calibration, so you can use the other half for 
short-wave markings. In this case a piece of cardboard 
was pasted over the lower half of the dial and calibrated 
in both meters and megacycles. A signal generator could 
be used for scale marking, or you can ston for station and 
frequency identification. ‘The set covers 17 to 40 meters. 


A_wavETRAP B TRIMMER CONDENSER __C_LOOSE-COUPLED ANTENNA 


If you live very close to a regular broadcast ing the coils may also help. Slip the cardboard 
transmitter, you’ may be troubled by “break- sleeve from a flashlight cell over'a coil and wrap 
through,” that is, hearing the nearby station on tin foil around it. Solder a ground connection 
your short-wave receiver. If so, you can in- _ to the foil, and then wrap it with insulating tape 
Grease selectivity by the methods above. Shield- to prevent accidental shorts. 
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Jigsawed Lamps 
Dress Up Nursery 


By Karl Greif 


'HILDREN are sure to like these cheer- 
ful animal lamps, Besides adding a 
bright note to your child’s room, they're 
built to take the rough handling a youngster 
may give them, 

The lamb can be securely screwed to the 
wall into a stud rather than mounted like 
the usual pin-up lamp, You'll find this much 
more satisfactory, Even if your child yanks 
on the pull chain, the lamp won’, come 
down, Pull-chain sockets are used because 
they are easier for a child to operate than 


the button types. And then, too, with the 
chain, there’s not so much chance of a 
youngster accidently touching a hot bulb. 

‘As you'll notice in the drawings below, 
some of the areas on both figures are shaded. 
These are overlays of %” plywood, glued 
and tacked to the base pieces. The base 
pieces are cut from 1” stock, preferably 
hardwood. 

Lamb-—After you've jigsawed the figure, 
cut out the bow and attach it. Drill the 
wiring hole down as far as the bow. Drill 
another hole from the back of the lamb to 
meet the vertical hole, The lamp cord runs 
down the back of the figure through this 
hole as indicated and into a hole in the 
mounting board. 

Ele; !—Cut out only the part of the 
plywood head that overlaps the body. Then 
fasten this part to the 1” stock, Cut out the 
rest of the figure by sawing through both 
the overlay and the 1” stock at the same 
time. That way you'll get perfect match- 
ing of these edges. The plywood tusk 
is cut out separately and glued on. 


CRAFTSMEN 
AT WORK 


Kar Grew, designer of the nursery 
lamps at the left, told Porutan Science 
readers how to build the “Storybook 
Birdhouse” (pictured at the left above) 
in March, 1948. 

Dave and John Tuttle substituted a 
rail fence for the cone-shaped tree and 
1 curved plywood roof for the thicker 
one, Result: the house at right above 

That put them in business, They took 
their first house to a Portland, Ore., de- 
partment store, The store wanted more. 
Bird lovers liked the houses and soon 
other stores across the country were 
marketing the Tuttle product 

The brothers began production with 
only a handful of tools. Today they 
operate a complete woodworking shop 
and have enlarged their line to include 
several other birdhouses, feeders, and 
nesting stations. But the Storybook Bird- 
house still outsells all the others, 


Double gai Tuttles’ home has become 
a birdhouse factory. Above, the two broth- 
ers and their helper assemble the houses. 


PS-inspired birdhouses 
move out of Tuttles’ 


shop by the score. The 
asc completely 
asset nails 


and waterproof glue. 
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$3 Chair Fits 
Growing Child 


Ween a youngster gets too big for his 
high chair but still finds a dining-room 
chair too low, he needs a chair like this. 
It’s easy to build—the materials cost only 
about $3—and the seat can be lowered by 
sawing off the legs as the child grows. 

‘To build it, you'll need: 

@ Four lengths of 1%” dowel stock, one of 

1” dowel,-and two of %” dowel for the 

legs, back spindles, and stretchers, You 


Gat and At all parts carefully before appli 
give nal Bt all pars carefully before spoWing 

Leal sae Whe egies bes Se 
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can usually buy the dowels in 3” lengths 
at a lum! yard. 
@A 14” by 14” square of %” stock or 
plywood for the seat. 
@A block 1%” by 3” by 11” for the 
back rest. 
© Two %” by 2” by 10%” pieces for the 
seat 
© AX” by 24” by 14” piece for the step, 
and two 14” angle brackets, 

After shaping the seat and back rest, bore 
X” holes in the seat for the 1” side spindles 
that support the back rest. Bore %” holes for 
the %” spindles, and turn down the ends of 
the dowels to suit. Glue and screw the 


blocks under the seat. Bore K” holes in these 
for the legs. Then attach the step 10” below 
the seat.—Harold Jackson, Kankakee, Ill, 


assemble the ack and go it in Riese Use 
lamps or drive sina brads into all glued joints, 
Finish with paint or stain 


Floating Lid 


|G 

Ly) 
Cannyine water in well-filled open pails 

without splashing it on your feet is difficult, 

especially if you handle two pails on a frame 

across your shoulders. To prevent spilling, I 

float wood lids on the water as shown. You'll 


be astonished how well this little trick works. 
—Wolfgang Wagner, Marburg, Germany. 


Rubber Hose Prevents Marring 


Wuen removing 
nails from wood that 
you wish to re-use, 
slip a short piece of 
rubber hose over the 
bend of your wreck- 
ing bar, . This will 
largely prevent the 
bar from marring the 
wood where it bears on it as a fulcrum. 
—James D, McCorkindale, Ames, lowa. 


Buckshot Aligns Btind Holes 


Stone Baskets Hold Fence 


One farmer eliminated trouble with a 
fence on swampy ground by constructing 
“basket” posts. Now fluctuation of the 
water level from season to season no longer 
lifts posts out of the ground. The regular 
fence was built in dry weather. Additional 
posts were set at an angle and bolted at 
the tops to the upright posts. Slabs and 
boards were used to make boxes to hold a 
heavy load of stones. The weight holds the 
fence in place during high-water periods. 


Saves Fuel Spring and Fall 


ALTHOUGH an automatic furnace is a con- 
venience, there's usually a period during the 
spring and fall when it runs too much for 
the little heat required, wasting fuel. 

To lick this problem, I installed a small 
wood burner as. shown in the drawing. In 
my home this is located under the kitchen. 
The hood and floor register keep the down- 
stairs rooms comfortably warm on damp or 
chilly days. By closing the cutoff in the 
register, I can use the stove during the 
summer to burn household trash.—L. E. Fay, 
Jr., Jefferson, Iowa. 


REGISTERS 


Wuen blind holes must be exactly aligned 
in two pieces of wood, you can do the trick 
with some buckshot. On one piece, put a 
buckshot pellet at the center point of each 
proposed hole, Tap the buckshot into the 
wood for half its diameter with a small ham- 
mer (1). Then align the second piece of 
wood with the first (2) and clamp them 
together in a vise. Separate them, remove 
the buckshot. (3), and the centers will be 
exactly aligned.—Jo Ro Jung, New Orleans. 
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Jacketed Electrode 


Heat and are blast pierce this steel plate, 1” 
thick, in a trifle over two seconds. Are is struck 
by a hard down thrust. Small holes (left) arc 
made by fast feed; slow feed gives larger ones. 


PS photos by W. W. Morris 


HALLENGING the dramatic surgery of 

the oxyacetylene torch, electricity now 
cuts metal cleanly and swiftly. A metal-rod 
electrode jacketed with a heat-resistant coat- 
ir steel like a hot lance 
through wax. Even cast iron, aluminum, 
bronze, stainless steel, and laminated stock— 
difficult to flame-cut—part before it without 
splatter, heavy slag formation, or weld-fasts. 
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Cuts Metal with Are 


Gouging out eracks is done with the electrode 
held at a shallow angle to the work, as in top 
photo, For cutting, rod is held at ‘about 45° 
and advanced with a sawing or jabbing action, 


Made by Eutectic Welding Alloys Corpo- 
ration of New York, CutTrode® also cham- 
fers edges, gouges out cracks or bad welds, 
pierces holes, and makes inside cuts without 
preliminary drilling. The coating focuses 
both heat and are blast to control the cutting 
action; the blast helps blow the cut clean. 

Unlike previous are-cutting methods, Cut- 
Trode requires no extra equipment, gas, 
preheating, or special skill. Anybody cap- 


Inside cut requires no starting hole, Expert 
Frank Romano first pierces the plate, and then 
moves along the cutting line with an in-and- 
out motion. Slag formed is easily knocked off. 


able of arc welding can use it immediately 
on AC or DC. With DC, the positive side is 
grounded to the work, making the electrode 
holder negative. Heats ranging from 80 to 
300 amp. are used, depending on the elec- 
trode diameter and the thickness of the cut. 

CutTrode comes in diameters of 3/32” to 
x”, and will pierce a hole only 1/32” larger 
than its size if desired. A special type is 
available for underwater use. END 
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Window Awning Made of Lath 


Tus ventilated awning looks good 
easy to put up. Nail building lath to 
2” end pieces, spacing the slats their own 


width apart and staggering them on op- 
posite sides of the end pieces. Then attach 
this to the side frames and nail on the ver- 
tical slats. Paint or stain.—C, Hammer- 
schmidt, Lakeview, Calif, 


Pipe Extends Sprayer Reach 


Axyoxe who has spray-painted a build- 
ing knows that a long length of hose can get 
pretty heavy when dragged up or down a 
ladder. A piece of pipe attached right to the 
ladder, as shown above, will overcome this. 
On ‘extension ladders, mount the pipe 
only on the upper section. If you can get 
them, the connectors between the pipe and 
the hose should be the type that have an 
automatic disconnect valve to shut off the 
flow of air. Or you can install a manual shut- 
off valve at the upper end of the pipe. Now 
you need only climb the ladder and go to 
work.—John Kretzschmar, Monsey, N. Y. 
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Sliding Box Sifts Topsoil 


SirtiNc topsoil, loam, sand, or other ma- 
terials can be speeded up with the setup 
above, When you shovel material into the 
bottomless box, gravity makes the box slide 
down the inclined screen, When most of the 
contents have sifted through, the counter- 
weight pulls the box back up to be refilled. 
Smooth the box and screen to permit easy 
sliding —G. Burnley, Oakland, Calif. 


Keeps Door from Locking 


A piece of spring metal, bent and 
mounted over the screw eye as shown at 
right, will keep a 
screen door from 
hooking accidentally 
or being jiggled un- 
hooked from the out- 
side. Allow enough 
clearance between 
spring and wood so 
the hook can be en- 
gaged by pressing the 
spring inward.—R. 


Hibben, Tulsa, Okla. 


Simple Cultivator 
Hases Garden Work 


OEING is slow and hard, but with this 

homemade cultivator, a good-sized 
garden can be worked up in a matter of 
minutes. It's built mostly out of scrap and 
pulls a five-prong weeder that you can buy 
in a hardware or farm-equipment store. 
used a cast-iron pulley for the wheel; an old 
wheelbarrow or an ash-can dolly might 
supply one. 

The axle brackets are strap-iron strips 
5%” long before bending. re attached 
to the handles by X” rivets. A hardwood or 
plywood spacer block is held between the 
handles by X” by 5” bolts. Near the top of 
the handles a through bolt and spacer pipe 
tie the handles together. Two 5/16” by 2 
bolts attach the weeder bracket to the wood 
block. Five holes in this bracket let you 
adjust the height of the weeder—Harold 
Jackson, Kankakee, Ill. 


They 
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\ Dine Outdoors. ° 
This. Summer e 
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With some easy shopwork 
now, you'll enjoy your 
yard more this summer. 


PROPERLY furnished, your lawn or gar- 
den will be the equivalent of a roomy 
extension of your home this summer. On 
these eight pages you'll find plans for five 
pieces of outdoor furniture. There’s a sim- 
ple hurricane lamp built around an old tin 
can; a sturdy two-legged table; a portable 
grill with an electric food warmer; and a 
couple of chairs—one that folds up and one 
with wheels that can be rolled from spot 

to spot to take advantage of sun or shade. > 
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With the back placed on the arm 
this chair serves as a table. 


You’. get lots of use out of this combi- 
nation chair and table. The back is not 
fastened to the body of the chair. It can be 
lifted out and turned over for a 24” by 36” 
table top. And the wheels make it easy to 
move the chair in or out of the shade. 


Above are two views of the fin- 
shed tuble-chair. Back of chair is 
} easily removed to form the table tope 
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Most of the pieces can be cut from stand- 
ard-width lumber, This makes the chair an 
easy hand-tool job. All pieces except the 
legs and seat supports are cut with square 
ends. The pattern for the seat supports is 
given on squares in the drawing. One of 
the photos shows you how to get the angle 
for the ends of the front legs. 

Start assembly of the chair with the sides, 
using 1k” No. 8 wood screws. The slant of 
the back is determined by the angle cut in 
the top of the rear legs. Suit yourself about 
this, but be sure you make the cuts alike. 


The wheels shown in the photos are 8” in 
diameter. If you use wheels of a different 
size, change the axle location so the arms 
of the chair will be level. 

As you assemble the parts, round and 
smooth the comers. The 1” by 2” by 18” 
cleat across the bottom of the back fits into 
notches in the front of the arm supports 
when the unit is used as a table. It may be 
necessary to give the notches a slight down- 
ward slant. Then the cleat will slip into 
place more easily when you put on the 
table top. 


7 


by ae 7 cet) (aaa) 


seat 


After fitting, seat. supports are removed and 
the seat boards nailed to them. Front board is 
flush with front of seat SP: ots. ‘Six boards 
are for seat. Seventh holds 


by The 1” 
Front shed 


y 1M: 
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Old tin cans and standard 
lamp chimneys make these 
low-cost hurricane lamps. 


For REAL enjoyment of your yard during 
summer evenings, you'll want some lights. 
This attractive hurricane lamp is easy to 
build and can be moved quickly to new loca- 
tions. It’s mounted on a pointed pole that 
is simply pushed into the ground. 

The drawing below shows you the steps 
in making this type of lamp. Use tin snips to 
cut the can in half. Make the narrow strips 
about %” wide. Cut the candle holder from 
the top part of the tin can and bend the 
arms around to form a circle. After the base 
is mounted with a screw, bend the %” strips 
inward at the center and outward at the 
top. Use a No. 2 lamp chimney. The lamp 
should stand about 5 feet above the ground. 


cut NARROW 
STRIPS, 


AIRHOLES CANDLE HOLDER 
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Dining table can be 
removed for storage. 


Ir you like to dine outdoors but don't 
want your lawn cluttered with perma- 
nent furniture, here's the table for you. 

It’s lightweight and portable. ‘The 
pipe legs fit into concrete sockets set in 
the ground. When not in use, the table 
top is removed and the legs pulled out 
of the sockets for storage. The sockets 
are closed with iron plugs. 

After you've selected the location for 
the table, dig 6"-diameter holes for the 
concrete leg anchors. Grease the pipes, 
set them in the holes, and pour concrete 
around them. As soon as the concrete 
has set, remove the legs. The plugs will 
keep out dirt. 
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For reading or snoozing, 
here’s a comfortable 
folding chair. 


Axx the parts of this glider chair are 
cut from %" hardwood. The holes are 
3/16" to take 3/16” rivets or bolts. The 
joints—except on the crossbars—have a 
washer between the parts. 

Edges should be rounded and paint- 
ing or varnishing done before the cloth 
seat is attached to the frame. 

The seat is a 54” length of 30’-wide 
awning cloth. It’s folded to 15" wide. 
The seat portion of the cloth measures 
44” with the remainder wrapped 
around the end crosspieces and tacked. 
‘The chair was designed by the Power 
Tool Division of the Rockwell Manu- 
facturing Co., of Milwaukee, Wis. 
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¢ NEW SHOP IDEAS 


Roeker Clamps Tapered Work. 
It’s very difficult to hold tapered work se- 
curely in a vise, but with the rocker shown 
you can even clamp round pieces firmly. 
It’s a piece of %” plate the width of the vise 
jaws, with a 90° groove on one face and a 
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riber Points Are Renewab 
Every shop can use extra scribers. Thi 
are light in weight, fit the hand comfortably, 
and last practically forever. They're just an 
evening's easy lathe work. 

Into aluminum handles are screwed steel 
inserts that hold phonograph needles. ‘These 
are very hard, and remain sharp for months 
of use. When dull, they're easily replaced. 

Rough stock for the handles is first drilled 
and tapped, and then tuned to shape, cut 
off, and polished. The strai 
may have finger-grip grooves cut with a 
parting tool, or it may be knurled. Cold- 
rolled steel rod is threaded with a die, 
pointed, and chilled a force fit for the 
needles. These can be inserted by holding 
them on a lead block and tapping the handle 
with a soft hammer. They're readily pulled 
with pliers.—Will Thomas, Kenmore, N. Y. 


blind hole in the other. 


In this hole is 
pressed the shank of a hemispherical button, 


which acts as a pivot. Teeth can be cut on 
the clamping face. The groove, useful for 
holding round stock, can be omitted for 
flat work.—Roger Isetts, Kenosha, Wis. 


Quickie Steady 


Hest. If you have [wore ot OLS 
no steady rest, you can 

still machine light j 

voek ‘SAW HERE || Hf 
work longer than the pics|] 


between-centers ca- 
pacity of a lathe by 
making a rest from 
hard maple as shown. 
Adjust the tension of 
the upper part of the 
block with the wing 
nuts, and oil well to 
prevent heating. Ten- 
sion should be just 
enough to avoid cha 
ter—R. G. Bullard, 


DRILLING 
_ 


Section at Bolt 


HARD MAPLE 
BLOCK 
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i 
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nh 
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Monterey Park, Calif. 


Compression Washer Frees 
Punch. In punching numerous holes by 
hand, it's annoying 
and time-consuming 
to work the punch 
free of the holes. A 
heavy rubber disk or 
a section cut from a 
solid rubber ball, 
slipped on as shown, 
will compress on the 
blow and tend to draw 
the punch out.—Roger 
Isetts, Kenosha, Wis. 


Spots Blind 
Holes. Adjustable 
for holes of various 
depths, simple plugs 
like this transfer the 
locations of blind holes 
accurately. They can 
be made of drill rod. 
Tap deeply for a headless setscrew of ap- 
propriate size, turn the taper, and harden. 
Then grind the point. The setscrew should 
bottom in the hole as the point just projects. 


DIMENSION TO SUIT LATHE: 


Double Quench Hardens Ret- 
ter. Cracking or distortion of small work 
in the hardening process can often be pre- 
vented by proper quenching. Plunge the 
piece in water only an instant, and immedi- 
ately quench in oil. The quenching time in 
water depends on the size of the part, and 
may range from a fraction of a second to 
several seconds. Quenching in oil first gives 
toughness rather than hardness. 


Retaining Cap Serews. Accessories 
such as grinder rests, follower rests, and the 
like are secured when in use with cap screws. 
The screws won't be lost or mislaid when 
the piece is detached if they're secured to 
the accessory itself with a piece of thin 
metal tapped to fit, as in the photo—John A. 
Blaker, Auburn, Mass. 
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Mike 

Made From 
Phono 
Cartridge 


LD phonograph cartridges contain the 
makings of pretty good microphones, 
as I discovered when I needed a mike for 
testing an amplifier and recorder 4 
The Rochelle-salt crystal units of both 
mikes and pickups do the same job of con- 
verting vibrations into volts. To make a 
discarded cartridge responsive to sound 
waves I proceeded in this way: 

I drilled out the rivets holding the car- 
tridge shell togeth efully separated the 
halves, removed the crystal unit, and sawed 
off the tops of both shell halves. To one of 
the fingerlike projections on the crystal unit 
I cemented a wire lever 

For the miccophone case I used a small 
solder cont cutting an opening along 
MEME tthe bottom edge to puss the connecting 
Drilling out rivets permits shell and crystal wires. The diaphragm is a disk of cigarette- 
to be disassembled. The shell is cut down and package tin foil with the paper soaked off 
a wire lever is cemented to the crystal fig wire lever: 
Cartridge is mounted in a solder can, ‘The foil "4 cemented around the edges of the can. 
diaphragm is cemented to lever at point of con- At the point where the lever pierces the foil 
tact and pressed down around edges of can I added another drop of cement. To let 

sound reach the diaphragm, I cut away most 
of the can lid and cemented a piece of loud- 
speaker grille cloth around the opening 

A shielded single-conductor wire connects | 
the mike to the input of an amplifier. The 
center wire goes to one lug on the cartridge | 
and the shield to the other. I also soldered 
a connection from the shield to a bare spot 
on the can. As a final touch I coated the 
oe outside metal with black lacquer. 

Output of this microphone is somewhat 
higher than most commercial jobs. I haven't 
tested it for sensitivity or frequency range, 
but on several amplifiers and recorders it 
passed the ear test with flying colors.— 
Norman J. Pederson, Seattle, Wash 


ee ‘ 
‘OF NO. 18 —> 
WIRE CEMENTED ON) 


It is pressed over the project 
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What You Can Do 
With New Kinds of Glue 


THE days of heating up a smelly glue- and fabric, “among 
pot are gone. Now when you want to other things—requires 
glue up anything from wood and glass to no heat or pressure 
steel and asbestos, all you do is open a jar to set the bond. It 
or can of one of the new adhesives. is simply brushed on : 
Pliobond®, made by the Goodyear Tire one surface and the 
and Rubber Company, bonds a variety of joint assembled—immediately if one or both 
materials—wood, paper, fabric, metal, leath- surfaces are porous, or after drying 10 to 
er, glass, and ceramics. The adhesive has 15 minutes if both surfaces are nonporous, 
a high resistance to water. Heating the joint This adhesive is also suitable for attaching 
will cut down the setting t soap dishes, towel racks, and similar fix- 
Woodgrip’, Magigrip®, and Stix® are all tures to tile walls, 
made by the Adhesive Products Corp., of Stix is a waterproof cement said to be 
New York City. Woodgrip is a milky-white especially suitable for gluing plastic sheet 
liquid used to glue wood to itself or to material to the tops of tables and counters 
glass, metal, tile, and painted surfaces. or work surfaces. Clamping is not essential. 


After the glue is applied and the parts Stix also glues asbestos to steel, leather to 
clamped for 20 minutes, the joint may be metal, abrasive cloth or paper to rubber, 
sanded or machined. plaster to plaster, and plastic to plaster. 


Magigrip—used on glass, rubber, stone, Walter E. Burton, Akron, Ohio, 


You can glue a n handle to the metal 
cap of 4 vacuum bottle with Pliobond, The han- 


You can repair a small wooden box with 
Woodgrip. Maximum strength develops in 24 


dle will make it easier to unscrew the cap. hours. Heating it up to 180° F. speeds setting. 
You can make smoothing sticks by putting You can make kitchen hot-plate holders by 
sandpaper on wooden handles with Magigri menting disks of laminated plastic to circular 


Adhesive also serves as eevee as cabled z. 


pieces of &” insulating board with Stix. 
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Add a Lock the Easy Way 


Is THERE a drawer in your house that you'd like to keep locked? Putting a lock on is 
likely to be easy—if you choose the right kind. Regular drawer locks require con- 
siderable chiseling. But the chances are you can avoid that work by choosing a 
wardrobe lock (costing only about 35 cents) or a cupboard lock (about 65 cents). 
These pictures show you how each type is installed. 


WARDROBE LOCK #f the facing of the drawer’ wood between them with.» coping saw 
you want to lock is, not an opening the shape eyhol e top 
more than X" thick, you can use a wardrobe hole should be abo in diameter and the 


lock, which is about I” high by 2” wide by lower one smaller. The lock can then be 
deep. only thing you have to do to the screwed in place to the back of the drawer 
facing to put on this kind of lock is cut out a facing, and—if you like—an escutcheon plate 


small opening for the ke for 6 or 7 cents) can be 


To do this, find the center of the drawer, e keyhole. 
measure the distance A (see sketch above “You can cut ‘the we in the rail to receive 
leave about 1/16” between the top of the I the bolt with a chisel or a gouge such as 
and the top of . Then drill tw model-makers u a small ball cutter does fine. 
holes in the dra ‘A plate slotted for the bolt is optional. 


CUPBOARD LOCK For a drawer %” or more install than a wardrobe lock. Choose one with 

thick, a cupboard lock, isa lock cylinder as long as your, drawer’ facing 
better. This kind of a lock is not suitable for k. Then mzasure the distance A (see 
Det laa then kh” thick fut fs eves simpiecto  sdotchiabare) aadlceill be the oyRinder: 
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Installing a drawer lock en- 
DRAWER LOCK tis maf work tian puting 
‘on a wardrobe or cupboard lock. measure 
the distance A, allowing for th op gte to be 

about 1/32”, Then drill a hole equal 


Making a Photo Light Stand 


Mosr old floor or bridge lamps can be 
converted into stands to support photo lights. 
Remove the socket and all fancy work. You 
will then have a sturdy base with, probably, 
a X” pipe thread at the top of the upright. 
To this attach a 24” gooseneck by means of 
aX” to #” adapter coupling. The addition of 
a socket, wiring, and reflector complete the 
job. If you use photoflood lamps, be sure 
the wiring and socket are suited to the cur- 
rent and heat involved. A coat of black paint 
will improve the looks of the finished stand. 
—Herbert Pfister, The Bronx, New York. 


TEMPERING 
‘Temp. range Color of 
in deg. F oxide fim 


437 to 455 Light straw to straw 


456 to 482 Dark straw to yellow- 
brown 

483 to 527 Yellow-brown to dark 
purple 

528 to 572 


Dark purple to full 
blue 


Note: The tools are arranged approximately in thelr order on the color scale. 
FOR YOUR POPULAR SCIENCE INFORMATION FILE 


to the lock cylinder's diameter. Next measure 
B and C and chisel out the wood th 

amounts, The work will go faster if 
make a series of small cuts in the w 
pistol-grip hacksaw. 


Cloth Strip Seals Roof Crack 


IN ROLL roofing, leak cracks can’t be per- 
manently closed by roof cement alone, for 
expansion and contraction of the material 
will eventually open the break again. For a 
lasting repair, cement a 1” strip of strong 
cloth along the crack, smooth it down, and 
coat the surface with cement, 


Glue Wood When It’s Dry 
Wire doing a gluing job, be sure the 
wood isn’t wet. If it is, it won't absorb 
water from the glue. The glue will then not 
set properly and the joint will be weak. 


with a 


‘Type of tools 


Scrapers for brass, steel-engraving tools, 
light turning tools, hammer faces, planer 
tools for steel, planer tools for iron, wood- 
engraving tools, drills, milling cutters 


Wire-drawing _ plates, boring cutters, 
screw-cutting dies, taps, rock drills, ‘mill 
chisels and picks, punches and dies, ream- 
ers, shear blades, half-round bits, ‘planer 
knives and molding cutters (to be ground), 
gouges, plane irons 


‘Twist drills, flat drills, wood-boring cut- 
ters, drifts, cup tools, edging cutters 


Wood bits and augers, cold chisels, for 
steel, axes and adzes, gimlets, cold chisels 


for cast iron, needles, ‘wood chisels, hack 
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Wood Calipers for Lathe Use 


Wirit_a set of the homemade calipers 
shown above, you can turn lathe work to fit 


pre-drilled holes without the bother of 
removing it for a trial fitting, 

Make one for each common bit size. Use 
4” lengths of 1%” hardwood about X” wider 
than the bit diameter. Rip the piece through 
the center and plane the cut edges. Clamp 
the pieces together, drill the hole about ¥” 
from one end, and saw out a wide slot in the 
other end. Join the pieces with a spring 
hinge.—W. G. Waggoner, Sacramento, Calif 


Funnel Device Locates Center 

Wiru the marker shown below, it is easy 
to locate the center of round work for 
mounting in a wood lathe. Cut off the 
bottom of the funnel and fit in half of a 
spool so a round pencil will be parallel to 
the funnel axis. In using the marker, be sure 
the end of the work is square and that the 
funnel rests true on the work. 


Table Pads Save Saw Blade 


Ir you cut only thin stock with a short- 
stroke magnetic jigsuw, the upper part of a 
blade will still be sharp when the working 
area has dulled. To get full value from each 
blade, I bolt on false table tops to raise the 
work to the sharp area, 

With each new blade, I first use just the 
metal table. Then I add a false top cut from 
¥ plywood. Later I take this off and put on 
another %” thick, Finally, I use both tops 
together. This enables me to make use of 
1%” of the blade. 

Flathead bolts through rabbeted cleats 
clamp the assembly to the metal table. — 
John A. Moore, Ruston, La. 


Skate Clamps Useful in Shop 

Tor crams from a pair of roller skates 
can often be used as emergency turnbuckles 
or for edge-clamping small work, as at the 
left. Easily removed from the skates, the 
clamps can be used for the job and then 
returned to serve their regular function. In 
clamping. the jaw limit is about 4”.-W. F. 
Dierken, Dayton, Ohio. 


How to Sand a Bevel Flat 
In sanpinc a bevel cut by hand, it is 
difficult to keep the sanding block from 
rocking and spoiling the flat surface. To 
avoid this, use a sanding block longer than 
the paper and place the tail against the 
corner of the workbench. Hold the beveled 
piece firmly on the bench so the bevel is flat 
against the sandpaper. Sand with short 
strokes.—O. B. Ritchey, Lake City, Mich. 


This Drill Mount 


Wits stand like this, you can add many 
of the advantages of a drill press to 
your electric drill. When you release the 
feed handle, a screen-door spring behind the 
upright raises the drill from the work. 

Two pieces of trailer awning rail serve as 
ways for slides made of %” rod. Awning rail 
can be bought for about 25 cents a foot. 
Screw two lengths to each side of the up- 
right, allowing the open edge to project. 

Usually the rail bore is a bit less than %”. 
To get an easy sliding fit, take a %” rod, 
chuck it in your drill and, with emery cloth, 
smooth it down slightly. If the chuck has a 
” limit, you can do the trick by chucking a 
x” stub and then slipping a small rubber 
hose over the stub and the end of the %” 
rod, Also smooth out the inside of the rail 
with emery cloth rolled around a %” rod. 

When you have a good fit, cut the rod 
into two pieces, each 6” long, and cut a slot 
%” deep in the ends. Then cut two pieces 
of angle stock to equal the rods in length. 
Cut away part of one side of each angle, 
leaving %” by %” tabs at the ends to fit into 
the rod slots. Rivet the angles to the rods 
and file the rivets smooth. 


a 


Place these assemblies into the rails, Then 
tie the angles together with a piece of sheet 
metal, securely bolted. Mount a wood block 
on this as a spacer. 

Cut the bottom support plate from %” 
sheet and attach it securely to the spacer 
block with screws and angles. Heavy sheet 
aluminum can be used for the top bracket. 

For proper operation of the drill, it is im- 
portant to align the spindle and ‘slide ex- 
actly. To do this, first drill an oversize hole 
in the top bracket. Then tap a square of %” 
plate for a 5/16” carriage bolt. Put the bolt 
down through the oversize hole, turn up the 
tapped plate, attach the drill, and adjust the 
plate until the drill bit travels straight (if 
your drill doesn’t have a tapped hole at back, 
drill a small dimple there). Then rivet on 
the plate.—Harry Louden, Bellflower, Calif. 
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How to Photograph 
Your Shopwork 


I's not as easy as snapping the kids at the beach, but with 


a little know-how you can take pictures 


By Harry Walton 
PS Photos by W. W. Morris 


HOWING off your shop is part of the fun 

of having one. Maybe you've already 
tried taking pictures of it, armed with the 
family Brownie, fistful of film and flood 
lamps, and optimism. If the results soured 
you, don’t give up just yet. Taking good 
shop photos is altogether different. from 
snapping Aunt Mamie and the kids 

To show how it’s done, Porutan Scrence 
staff photographer W. W. Morris visited two 
home workshops. The photos on these pages 
show both the pictures taken and the setups 
used to get them 

Camera. Although exceptions can be 
found, it’s safe to say that good pictures are 
most likely with a focusing-back camera. 
Runners-up may be the reflex or twin-lens 
reflex, but these usually require au 
lenses to focus at less than three feet. Al 


ike these. 


most twin-lens cameras introduce parallax, 
which means you may see things in the find- 
er that are not on the film. A focusing-back 
(ground-glass) camera lets you look right 
through the lens, and so can’t lie. With 
double-extension bellows, such a camera can 
get you on top of your subject. Film size 
isn’t so important; a sharp 2” by 3K” is 
better than an out-of-focus 5” by 7” nega- 
tive, and of course the film is cheaper. 

If you have a fairly good camera of an- 
other type, you may want to see what you 
can do with it. Auxiliary portrait and copy- 
ing lenses will enable you to close in on the 
subject. You'll have to measure—not guess— 
at the lens-to-subject distance. At close range 
you may want to tape a piece of tracing 
tissue at the back of the camera where the 
film normally lies, and compare what ap- 
pears on it with what the finder shows. 

Besides the camera, you need a tripod, a 
cable release, and a sunshade. Most _shetfS 


Exactly the same focus was used for both these shots, but the one 


at the left was shot at £/5.6, 1/50th second 


Shallow depth of 


field leaves only the front V block and its yoke sharp. Dia- 


phi 
the right. ‘The entire work setup 
sharp, and even the background 


egins to 


gm was stopped down to £/45 for the 1-second shot at 
nd drill chuck are 
nerge. 


How it 
was swiveled for best 


vided a fill-in light, and another flood 


amera angle. 
High spot at right served as cross light 
A flood on a floor tripod next to camera pro- 


lamped to 


a ceiling joist at left lightened cross-light shadows. 


will call for short time exposures, and a rigid 
camera support is indispensable. The cable 
release lets you trip the shutter without jar- 
ring the camera, and the sunshade prevents 
lens flare from lamps near the picture area. 
If you have an exposure meter, by all 
means use it. Keep a record of its readings 
and of the exposures used until you learn 
whether you’re inclined to read high, low, 
or just right. And don’t read your meter 
against reflections from polished metal. 
Lights. A photoflash synchronizer and 
multiple-flash extensions are excellent for 
this work, but involve an extra investment. 
Also, since at least two and usually three 
flashbulbs are required for each exposure, 
the cost per negative is high. Flood lamps, 
serving for many photos each despite their 
short rated life of six hours, are a good com- 
promise. If you already have reflectors, you 
can use the inexpensive lamps that resemble 
ordinary light bulbs. The medium size (No. 
2) is the most useful. It draws 500 watts. 


j 


a 


If you haven't reflectors, the somewhat 
more costly reflector flood lamps are a good 
buy. These have an efficient reflective coat- 
ing inside the glass. They come in two types, 
a flood that spreads light at a 60° angle, and 
a spot that concentrates it in a 20° beam. 

Lamp tripods are very handy; you should 
have at least two. A third lamp socket may 
be the popular spring-clamp type. You can 
often use an old floor lamp or a gooseneck 
desk lamp. In buying cords and sockets, it 
pays to get heavy-duty ones. These lamps 
put out tremendous heat, so the sockets have 
to “take it.” Cords are dragged over the 
shop floor, walked on, and generally take 
a beating. 

Three lamps drawing 500 watts each > 
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are all you should load on one circuit; 


more will blow a standard 15-amp, fuse (and 
it’s bad practice to insert a bigger fuse). If 
you run a power tool while taking a picture, 
be sure it isn’t in the same circuit 
Shooting angles. You'll have to tailor 
your shots to the shop layout. If your lathe 


The low-down on sanding. A high spot to left 
ple gives sharp back- sighting. Hh High 
at right of camera softens the sharp shad- 
ows, and a diffused flood low down at left adds 
texture to hands and metal, and roundness to 
the wheel being shaped, Note god tone in the 
hands. Too much light would “whitewash” 
them. The diaphragm was stopped down to 
£/45 for this shot, with a %-second exposure. 
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backs up against a wall, you can’t shoot 
from behind it as was done in two of the ac- 
companying photos. Try for another angle 
that will focus attention on the important 
features of the picture. Seek angles that will 
cut out distracting detail; a tool rack or a 


Bandsaw wi 


hot from in back. High 
spot behind saw (visible above operator's head) 
wih diffusion iter on bull ie main light, over- 
balancing much closer spot at table height (at 
cht in photo above). Back light at extreme 
Icke tained down on table from shoulder height 
is screened from camera lens by upper wh 
Foard of saw. It high-lights the face and 


jumble of hardware may yank the eve right 
away from what you're trying to show. If 
such extraneous detail is unavoidable, you 
can do a lot with lighting to kill it. Some- 


times you can slip a piece of poster board 


(cardboard) into the background, as in the 


Chips fl; aie rot: jlaner tackles a piece of 
pons. A ‘A ama i (No 1) for ball 
Er the lamp. 


e lens 
also i Decks ‘lights. face. Light nearest camera 
fills in face and body. 


accompanying close-up of a steam engine 
The first step is to put a flood lamp on 
the subject so that you can see it on the 


und glass. Set up the camera and try for 
the best shooting angle, moving the light 
ariazd an ndiesracy for «good Sinages 


Screw-cutting operation shows both ends of 
long rod in lathe, a tough assignment. Camera 
saw it from a corner behind the tailstock. Tripod 
spot at operator's left back-lights him and the 

Fill-in light is a high flood in a floor 

behind operator). A side 
fist, ts tripod ‘pisead cot wintoe’ ail gives 
roundness to the chuck, tailstock, and belt 
guard. Exposure: 1 sec. at £/45. 
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Once you have the camera right, focus it, 
with the diaphragm wide open, on the im- 
portant feature of the picture. Get this sharp 
and don’t worry about fuzziness in areas be- 
fore or behind it just yet. 

Depth of focus. This is photo lingo for 
the distance, in front and behind the plane 
you've focused on, at which things are still 
pretty sharp. With the lens wide open and 
close to the subject, things an inch or less 
from the object focused on may begin to 
blur, But close the diaphragm, and they 
sharpen up. When you have to shoot at an 
angle that calls for good depth of focus, close 
down to f, £/32, or even smaller. 

Such small lens apertures mean that you 
have to make comparatively long exposures 
of % to 3 seconds. Use ample light and fast 
film to help keep exposures down. Hands 
mustn't move while the shutter is open, so 
put them in a position you can hold easily. 

Lighting setups. Shop layouts being 

what they are, you can’t always achieve 
perfect triangle lighting. Thus the lighting 
shown on these pages wasn’t always tech- 
nically ideal, but it worked out. 
Two lights are basic to almost all setups 
ck light (or one that’s both), 
s usually a reflector spot; and a front 
fill, which gives your exposure reading. A 
third fill, usually on the opposite side, fills 
in critical areas, kills unwanted shadows, or 
perhaps high-lights a tool. 

To show chips, shavings, and work tex- 
ture, experiment with that third light. If the 
shadows are too deep, soften them by mov- 
ing the side light back, but not so far that 
the front light makes all its shadows disap- 
pear. Shadows give depth and reality. Flood- 
ing with front light makes everything flat. 

Proper lighting will leave the background 
and other nonessential areas dark. In hand 
shots, beware of flooding the hands with 
light; they'll turn out chalk-white. 

Your ground glass is of great advantage in 
placing lights. If the image is dim, study it 
under a black cloth, Watch the effect of 
moving the lamps about. If you find the up- 
side-down image confusing, hold a mirror 
by the ground glass at a 45° angle to turn 
the image right side up. 

Action. For variety and realistic effect. 
some pictures should show machines in 
action, Smooth-running machines can actual- 
ly be turned on. But if power causes vibra- 
tion, the same effect can be obtained by pull- 
ing the drive belt by hand during a short 
time exposure. END 
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Vise close-up shows great detail. Here a spot 
is directly over the vise, aimed straight down. 
A side-lighting spot clamped to a ceiling joist 
comes in from the left of the camera. These 
would leave the lower part of the vise in deep 
shadow, so a flood at vise level is set up almost 
under the camera. The vise itself was swiveled 
to obtain the best camera angle. The exposure 
was ¥ second at £/45. 


Model: 
cardboard under the engine to provide a pl 
nondistracting background. Curved up, it in 
troduces no annoying “horizon line.” Four-lamy 

jooseneck fixture provides both side and back 

fighting. Another flood at left is hidden by the 
operator. Picture was shot at 1 second, £/32. 
Rule, hand, or other familiar object is desirable 
in a model photo to indicate scale. 


gemend painstaking setmps 


sow moon 


CLAMPED. 
t TOWAL 


ail 


CAMERA 


) com spor acmcicnts work 


‘AerLccTOR FL000 
IW SNABE ~ 


et this 
One 


The camera climbed the bench to 
ely shot of a flywheel being turn 
flood was in the bench light directly over the 
lathe. Another was clamped on the wall ial 
rack. The back spot li here in the fore- 

wh high-lights the fithe bit. 

ywheel spokes, but the rim being turned is 
sharp since it has been machined to run tru 
Exposure was 1 second at £/ 


Action blurs 


Areit 1950 231 


1 Stiff bristled brush and solvent—ker 

or dry-cleaning fluid—are used to clean pin- 

ears and ether parts "Keep solvent out of 
earings. It may get harmful dirt into them. 


ion 
ball 


Overhauling it now may improve your 

Putting new grease in wheel hub. There's disposition later this spring. 
usually a grease groove inside bronze slee 

Old grease should be dug out and parts washed 


with before new grease is applied. 


3 Reel blade is sharp- 
ened with tool-post 
grinder in lathe (left). 
Rest or finger on guard 
of grinding wheel regu- 
lates position of bla 
with respect to wheel as 
carriage is moved. 
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Easier way to sharp- 
4 ee Binder i shown 
at right. Cutter bar is 
set even and snug. Abra- 
sive powder in oll is put 


sire Then reel 
tured backward, which 
laps blade edges sharp. 


K==, your mower in trim and it’s easier 
to keep your lawn that way, too. 
Although mowers differ in construction, 
most maintenance jobs apply to them all. 
You can handle cleaning, lubricating, adjust- 
ting, and sharpening. On this and the op- 
posite page are suggestions to help you. 
After you've completed the overhaul and 
cleaning, it’s a good idea to check every bolt 
and rivet. Unless a mower is rigid, it can’t 
hold the adjustment between the reel blades 
and the cutter bar. Test the reel for play by 
trying to wiggle the shaft while you hold the 
mower still. If there is play in the reel bear- 
ings, take it up if you can—or rebush them. 
Some mowers require oiling every week 
or so. Others are designed to be grease- 
packed only once a year. If you've lost the 
mower's instruction sheet, replace the old ing distance from cutter bar to sur- 
grease with new grease and use oil else- face on which mower stands. This shows 


where, height gas will be cut. There should be about 
1%” ” between cutter bar and surface. 


6 Bolts at each end 
(left) ‘are used to 
adjust roller. Setting of 
determines height 

of cutter bar. Height 
grass will be cut is con- 
Eoolled by height of bar. 
Be sure bolts are tight. 


7 roller adjustment 
._ is too limited (right), 
increase Stent by 
wrapping roller wit 
sash cord, old rubber- 
covered cole, or small 
rubber tubi itaple 
fends to woolen olka 
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I'd like 


to seethem 


make... 


Pay $5.00 for each one pub- 
" vernment postcards only. Contributions 
ot be acknowledged or retuned. 


Antennas for auto radios on the right front 
fenders, This would eliminate the need for a 
parking guide on that fender. The antenna 
would serve both as an aerial and a guide— 
Richard Lau, Brooklyn, N. Y. 


to.shake dust mops. This 
could have a zippered top and a connection for 


‘uum cleaner would 
shook the mop.— 
Hill, Conn. 


a vacuum cleaner. The 
ull in the dirt when 
Mrs. Alice Faillace, Roch 
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Steel tapes with belt clips. With the tape 
clipped on your belt, it would always be hand) 
when you wanted it. You wouldn't have to fis 
in a pocket or walk back to where you'd left 
it—H. D. Cousins, Chicago. 


Color stains that could be brushed on uphol- 
stery. ‘These could be used on upholstery, that 
was faded but otherwise in good condition to 
restore it to its original color—Dick Crews, 
Loulsoille, Ry. 


Hub caps with locks in them. These locks 
could be opened by the ignition key, Such an 
would bee poet stolen wheels 

m 


st or stolen 
, Minn, 


caps.—Don Magnu- 


Test It with a Feather in a Jar 


Ir you think you've discovered uranium 
ore in your back yard, don’t buy a Geiger 
counter until you've made a test with ap- 
paratus you can put together for nothing. 
All you need is an electrified feather hung 
in a glass jar, A radioactive substance 
placed inside the jar ionizes the air, causing 
the feather to lose its charge in a matter of 
minutes, If the substance is not radioactive, 
the feather will retain its charge for hours. 

Cut about an inch from the tip of a pri- 
mary or wing-tip feather, Strip the barbs 
from the thicker half of the shaft. Suspend 
it by a silk thread taped to the cover of a 
half-pint jar so it will hang about midway. 


Doorknob Drives Screw Bit 


Because I get results with less effort, I al- 
ways use a screwdriver bit and brace for 
driving large screws. But in close quarters, 
there isn’t room for the brace. For such sit 
uations, I carry an old doorknob. Its square 
hole fits nicely over the square shank of a 
bit. The knob gives a good grip.—V. J. Has- 
sell, Oak Park, Ill. 


Toy Hub Caps Are Ready-Made 


Ir you make wheeled toys for your young- 
sters, you can give the wheels a finished ap- 
pearance by adding hub caps—shiny furni- 
ture glides for the small ones and individual 
pie plates for the larger. The pie plates, 
about 3” in diameter, can be attached with 
serews through the rims. Simply press the 
glides in place if the wheels are made of 
wood.—Albert W. Stein, Union, N. J. 


Electrify the feather by rubbing it a few 
times along the back of a clean, dry comb 
(left above), Then put a sample of sus- 
pected ore into the jar and tighten the cov- 
er. If the inside of the jar is dry, the atmos- 
phere not too humid, and the ore not radio- 
active, the feather should hold its charge 
up to 24 hours. If it loses it in an hour or 
less, the ore is probably radioactive. 

The way to find if the feather is still 
charged is to rub a comb on wool and hold 
it near the jar, If the feather is greatly dis- 
turbed, or drawn to the comb, it is still 
charged (center above). If it is not dis- 
turbed, the charge has leaked off (right). 


COTTER 
PINS. 


Paper Clip Makes Cotter Pins 


Two light-duty cotter pins can be made 
from a single paper clip. Cut off one end as 
shown. Hold together the open ends of 
each U-shaped piece, force them through 
the hole, and crimp them over in the usual 
way.—K. C. Conlon, Lynbrook, N.Y. 
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Now is the time to bring that portable 
wind-up phonograph down from the 
attic and put it in shape for summer, Rattles, 
shrills, wows, and the other awful sounds 
that phonographs may give out often come 
from easily correctible troubles. These 
photos show some of the common flaws and 
what to do about them. 


Is the pickup head okay? If not, it will either 
bottleneck the sound or bring it’ out sour, A 
damaged diaphragm causes distortion and loss 
of volume, ‘Small dents may be pressed out. 

A needle holder that’s too loose causes 
tles; one tight reproduces records shrilly. Does the needle track? If it tends to jump the 
Test the holder with your finger. It should have groove, inspect the de and. up-and- 
the tiniest amount of play. ff necessary, adjust down movement of the arm. It should be free 
the pivot screws. Don't bother fixing bent or in both directions. Polish arm. joints with fine 
broken parts, for new heads are inexpensive, sandpaper. If the joint has a slot, make sure i 
‘The new one needn't with the old is clean. Apply a dry lubricant such as graphite 
as long as it fits the arm. before reassembling the parts. 


Does the table wobble? If so, it may bounce may be caused by loose or missing mounting 
the needle out of its track and will probably put bolts or a bent spindle. 

“wows” in the music. A piece of chalk tells the If you suspect that the bottom of the turn- 
story. Hold the chalk firmly, rest your hand on table is rubbing against the stop lever, speed 
a solid surface, and bring the chalk down till it regulator, or mounting board, Chalk the lower 
Just touches the felt. Tf the table is level, it edge of the rim liberally. ‘The powder will rub 
should mark the rim evenly all around. Wobble _ off on obstructions or high points. 
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Is the speed right? Poor speed regulation can above _has rows for all three phono speeds for 
make records sound as if the musicians were both 50- and 60-cycle lights. 

being paid by the beat. Or it can turn a fox Another way to check turntable speed is to 
trot into a funeral march. Adjusting the speed- count revolutions, as shown at right, Slip a 
regulator arm should bring the speed to a fairly piece of paper under a record so that part of it 
constant 78 r.p.m. This can be checked with projects. Start the motor and count the number. 
a stroboscopic disk. Seen under an electric of times the paper passes a point in a given 
light, one row of lines seems to stand still when time. Adjust the speed regulator until it counts 
the speed is right. The disk shown at the left 78 turns a minute, 


the regulator regulate? If not, lift off 
ible and take a look at the linkage to 
the brake lever. Sometimes the collar that con- 
the regulator arm and | comes loose. 
‘The collar bolt should be tightened. If the col- 


lar is tight, the governor itself may be faulty, 
You'll have to check that next. in 
7 
BRAKE LEVER —| seep REGULATOR 
| MOVES LEVER AND 
BRAKE SHOE — SHOE 
RA veistove 7 
Cabal / 


BRAKE DISK 
MOVES IN AS 
SPEED INCREASES 


Is the governor sticking? The photo at right 
shows the parts of the speed-control mechan- 
ism. Three weighted balls or disks are spring- 
fastened to two collars on the shaft. One collar 
—which is attached to a brake disk—is free to 
slide on the shaft. As speed increases, the balls 
fly outward and pull the sliding disk against the 
brake shoe. The three balls must be of equal 
weight and their springs of equal tension. If 
movement seems sluggish, the shaft should be 
polished and lightly oiled. Replace the brake 
shoe if it is worn or broken. 
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Spare the Broom... 


Vacuum Unit Collects 
Sawdust and Chips 


ol ise old vacuum cleaner kicking around 
in the attic can find new life as a saw- 
dust and chip collector in your shop. 

Clean and oil the motor and repair any 
obvious defects. Saw or 
file the blower housing 
as necessary so it can 
be bolted to a bulk- 
head mounted under 
the workbench, 

Build a dustbin as 

suggested in the draw- 
ing, suiting the dimen- 
sions to the space under 
your bench. The glass 
front permits you to see 
when it is full. Pulling 
out the sliding bottom 
empties the bin, Be sure to make all bin 
joints a tight fit. Otherwise, dust will come 
out into the shop. 
Cut off the closed end of the bag, cut tabs 
the edge, and clamp it to the hole in the 
bin with a plywood ring and 6-32 machine 
screws, Use the turn-lock fitting on the bag 
to disconnect it from the blower when the 
bin needs emptying. 

Make the ducts from 3” stove pipe. Keep 
them as short and straight as possible, pitch- 
ing straight runs down all you can. Avoid 
sharp comers by using universal-type el- 
bows. Connect the main duct to the blower 
with a sponge-rubber sleeve. Tape all joints. 

In the photos above, the ducts run to a 
bench saw and jointer. The saw already had 
a convenient dust port. This was coupled to 
the duct with the wrist section of a rubber 
glove. If your saw has no port, mount the 
mouth of the pipe to take advantage of the 
natural blower action of the blade. The 
jointer rests on a base made as shown. If 
you run your duct system to more than two 
tools, place a damper in each. Close all 
except the one to the tool in use. 

Wire the blower motor in parallel with 
the power tools so it will tum on automati- 


cally Karl Greif, Binghamton, N. Y. reo © CLAMP TABS UNDER. 
‘ JOINTER BASE — 5-52 machine Scntws 


END View 


IS 


cur Tass 
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Aireraft Fuel Tank Is Make-Believe Submarine 


“Wien are you going to submerge?” 
people shout at George Charles, of Akron, 
Ohio, when he explores the Portage Lakes 
in this 14-foot cigar-shaped boat. He made 
it out of a sectional aluminum aircraft fuel 


Blind Slats Make Battens 


Oxp wooden Venetian-blind slats make 
excellent sail battens. Damaged or broken 
slats usually are available at little or no 
cost at Venetian-blind shops. Because the 
slats are flat, smooth, flexible, and straight- 
grained, they need only be cut to size and 
lightly ‘sanded on the new edges—Tom 
Griberg, Moline, II. 


tank, and runs it with a 3%-hp. outboard 
motor. The strange craft has no keel, but 
is kept stable by weights (dirt-filled storage- 
battery cases) in the hull. The dome amid- 
ships holds a light for night fishing. 


Hook Removes Old Caulking 


Tue point of an ice pick, if blunted and 
bent into a hook, is an excellent tool for 
removing old caulk- 
ing from the seams 
of small boats, The 
point may be filed flat 
on the inside of the 
hook. It should be 
pointed but not sharp. 
You may have to an- 
neal the steel—C. R. 
Hull,CostaMesa,Calif. 


Hose Protects Gunwale 


A texct of gar- 
den hose, slipped over 
the anchor rope and 
fastened just above 
the shackle, acts asa 
fender to keep the | 
shackle from scraping 
the gunwale. The | 
hose also provides a 
grip for handling the 
anchor.—S. P. Wiener, i 
So. Norwalk, Conn. | 3 


‘Apri 1950 239 


Easel Speeds Photo Printing 
AN EASEL is one piece of equipment on 
which the beginner in photography can 
easily save money. The one shown here is 
suitable for prints of only one size—8 by 10 
—but it costs little and can be quickly made. 
You can use an old drawing board or a 
piece of plywood for the base. For the up- 
per frame, be careful to choose strips with 


Paint Frosts Glass 


BrvsHED or sprayed on clear glass, this 
paint gives the same effect as ground glass. 
Light can enter but you can't see through 
the glass. The finish is said to be elastic, 
permanent, and washable. Sapolin Paints, 
Ine., of New York City, prices the glass frost 
ing at $1 a pint. 
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a straight edge. A 7K” by 9%” opening 
gives you prints with a ” border. 

Make three paper guides from 1/32” brass. 
Screw these to the base, two along the hinge 
edge and one at an end. Chisel out shallow 
recesses in the frame to clear the guides. 
Make both parts of the latch from 1/16” 
sheet brass and mount them as shown in the 
photo—R. C. Collins, Jr., Elizabeth, N. J. 


The Height of 
QGrgenuity 


I needed a supply of water for a con- 
struction job at my summer home. The 
only hose available was far too short. So I 
made a hose. What do you think I used? 


I rounded up clothesline, a stapler, and 
a roll of kitchen waxed paper. The line was 
stretched between stakes and the waxed 
paper wrapped around it to form a tube. 
Staples every few inches held the tube to- 
gether. It carried a steady flow of water 
perfectly.—L. A. Hart, Elmhurst, N. Y. 


A VIEW CAMERA . 
the Kodak Fluroli 
Camera Bed and 
Camera Back Adapt- 
er A (used as acces- 
sories) give a sturdy 
setup for 214 x B1¢ 
Pictures. Use Kodak 
35mm, Film Adapter 
A for miniature color 


IT’S THE NEW KODAK 
FLUROLITE 
ENLARGER 


photography, 
A magnificent enlarger that does many 
other jobs! Fluorescent circline lamp 
gives instant “on and off” cold light Saw ieee 
-- properly balanced for all color proc- UPS . . . use the en- 


esses. ‘Integrating-sphere” type lamp- wit Gs somes 
house and special inside coating give Kodak’ Copying 
uniform light distribution; paper stor- Lights, Model 2. 
age compartment in base of enlarger. Fully adjustable, 
Without lens, $112.50, including Fed- 

eral Tax. 7 lenses available separately. 

See it at your Kodak dealer's. ee 


EASTMAN KODAK COMPANY 


ROCHESTER 4, N. Y. En Magng Plus. ° 


PHOTOMICROGRAPHY, 
MICROFILMING, CLIN- 
ICAL PHOTOGRAPHY 
in this illustration, 
the Kodak Micro- 
scope Attachment 
replaces the enlarger 
lens and makes a 
light-tight connec- 
tion with the micro- 
scope. 


CINE-TITLING . 
inclined arm’ 
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WHY WASTE 


TIME ante 
Company polishes? 


Simoniz gives twice the 
shine and it lasts! 


Simonizing really protects ond preserves 
the finish . . keeps colors from fading. « 
saves time ond effort becouse it losts 10 
times longer than “here-today-gone- 
tomorrow" polishes. Try this Deluxe 
Beouty Treatment, todoy! 


louting beovty. -- THE 
WD simoniz COMPANY, 
CHICAGO 16, ILL 


Motorists Wise 


Gives cars lasting beauty 


The sooner you Simoniz your car the better! | 


242. rorutar SCIENCE 


Mechanics 
of Farming 


By Ladd Haystead 


M Liquid Stainless Steel (Lockrey- 
Frater Corp.), applied by brush 

or spray, will be a boon to dairy- 
men. The material is waterproof, 
resistant to most chemicals, flexi- 
ble, and non-oxidizing. Treating 
milk-house walls and equipment with 
it should reduce bacteria count 
through more effective cleansing. 


WA farm-size rotary snow plow that 

snow to a maximum of 30 feet 
is announced as an attachment to the 
6-horse Beaver tractor (Beaver Trac- 
tor Co., Stratford, Conn.). 


A glass-lined silo is offered by 
A. 0. Smith Corp., Milwaukee, Wis. 
It's 14 feet in diameter and 40 

feet high, made of 45 s! 


glass-surfaced steel that keeps out 
oxygen, cause of spoilage. A bottom 
unloader saves labor and the hazard~ 
ous daily climb into the storage 
upit. Crops can be ensiled one on 
top of the other. Even grass silag 
== one of the major advances in an: 
mal nutrition and cost cutting -- 
can be handled without seepage. 


Hydraulic control of tractor- 

mounted implements has been with us 
for several years. But now comes a 
hydraulic cylinder that adjusts ma- 


195 pound welder armature being machined in a South Bend 9” Bench Lathe 


Small Lathe Does Big Job 


Unusual repair job demonstrates 
profitable possibilities for doing 
maintenance work in your home 
workshop. 


Dewey Elmore, plant manager of the Hornaday 
Milk Co., Indianapolis, Indiana, recently sent 
us the picture reproduced above and the fol- 
lowing letter. 


Gentlemen: 

picture was taken by my son who thought 
I was doing such an unusual job on a 9” South 
Bend Lathe, The armature I was turning 
ighed 195 pounds, was 34” long and 8%” in 
diameter, The armature was out of a direct 
motor drive, 300 amp. D.C. welder, which had 
three armatures mounted on the same shaft, 
the drive motor armature, the main welding 
generator armature and the exciter generator 
armature. The shaft was broken between the 
two generator armatures and I was unable to 
get parts, as the welder was obsolete. If I had 
made a new shaft, it would have been necessary 


Advertisement 


to have special jigs and fixtures to press arma- 
tures on and off. I supported end of armature 
shaft in steady rest and chamfered for welding, 
drilled 4” hole in %” deep in main shaft. The 
stub shaft to be welded on was large enough 
to allow for warping. I chamfered this shaft 
leaving ¥” nub on end to drive in to hole in 
old shaft. After electric welding, I turned to 
size. 

I am real proud of this job, 
back in service as good as fs 
I am employed by the Hornaday Milk Com- 
pany. I have a No. 644-R lathe in my hobby 
shop at home in my basement and for the past 
several years have done about all the main- 
tenance machine work for the milk plant. 


Dewey Elmore 


\d the welder is 


How about the equipment in your shop? If you 
are interested in lathes, drill presses, or shapers, 
write for our catalog. 
South Bend Lathe Works 
South Bend 22, Indiana 
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Tout game like ontelopes 


hickory handle with 
scientific precision 
gained through a cen- 


Quality Comes FIRST 
PLUMB 
is FIRST in Quality 
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Mechanics of Farming 


chines pulled behind the tractor. 
Any make of implement can utilize 
the device, and it can be trans- 
ferred from one machine to another 
in minutes. 


M Reforestation on the large scale 
is now done by helicopter, using 
pelleted seeds. 


™ The cheapest hired hand on the 
farm is electricity. Three out of 
four farms are now electrified -- a 
total of 4,582,016 -- according to 
Rural Electrification Administra- 
tion. In 1935 only 10.9 percent 
were hooked up. More than 600 farm 
uses have been found for the juice 


WA jeep and a trailer have mecha: 
nized the modern cowboy. No longer 
does he ride 15 miles to work. In- 
stead, his horse goes in the 
trailer, himself in the pulling 
Jeep, and both motor to the part of 
the range to be worked. Unfair to 
Hollywood, perhaps, but it enables 
a man and horse to cover much more 
ground. 


Two tons of carbon black, by- 
product of natural gas, mixed in the 
top two inches of soil, raises soil 
temperature by several degrees, the 
oil industry recently announced. 
This could open the spring season 
earlier and extend the fall grow- 
ing period, with consequent yield 
increases. 


MHeifers can be brought into milk 
without first having a calf, experi- 
ments at the New Jersey station have 
shown. Thyroprotein is the substance 
that turns the trick. This may be- 
come widely useful as a treatment 

for sterility. 


| Farmers owned (1949) 5,532,000 
passenger cars, 2,400,000 trucks, 
3,375,000 tractors, and are spend- 
ing over 3 billion dollars a year 
for motive power and implements of 
all kinds. 


M Plowing, disking, harrowing in one 
operation is claimed for the Clod- 
buster (Valley Mfg. Co., Valley, 
Neb.), a new rotary plow-harrow. 
Fuel and time savings up to 66 per- 
cent are possible. 


with WO-CLUICH 


Now start in Newinal and idle when you 
e...what a difference! No fuss whea 
As get underwa ray! Load passengers ‘ad 
fishing gear. Then “press the button” 
and head for fun! Open the throttle and 
thrill to the performance of a motor 
that’s ALL NEW... packed with power 
+. wonderfully smooth right down to 
mile-an-hour trolling speed! New 

FLEETWIN with | DuoClatch weighs 
only 45 pounds, develops 7.5 certified 
horsepower.* 


with CARSHUFT 


What a difference... when there's Gear- 
shift Control at your fingertips... with 
Neutral-Forward-Reverse © give you aew 
starting ease—new maneuverability—new 
handling convenience! Enjoy the differ« 
ence... with Gearshift Control in the great 
new Evinrude FASTWIN! 14 horse- 

rer* for superb performance on fast 
Boats. With separate 6-gallon Cruis-a-Day 
Tank that gives you hours and hours of 
running without refueling. 


alee 


name in outhoard motoring « 


is = and SPORTWIN GS 
SPEER 


Motors" in your classified phone directory. 
WRITE FOR FREE CATALOG! 


Yury, fee—this full-color cata 
‘complete Evinrude line: 
Weite for it today! 


EVINRUDE MOTORS: 
4444.N. 27th Street, 
Milwaukee 9, Wisconsin 


In Canada: Evinrude Motors, 
‘Peterboro, Ontario 
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of “fussy fix-it" jobs 
around the house that 
Dad, Mom or the kids 
can easily do when 
Channellock pliers are 
handy. No matter what 
—electrical, automotive, 
plumbing, battery, or any- 
thing mechanical—you 
need Channellock pliers. 

Channellock's p: 
ented tongue and groove 
joint gives you these 
“plus” features: Greater Strength, Longer Wearing, 
Self-Cleaning, Closely-spaced Adjustments, Visible 
Adjustment, No Wear on Joint Bolt. 

CHAMPION DEARMENT TOOL CO. 


SAYSSAAS 
Mabey 
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| Air Force Offers Films 
| For Free Showings 


Tue U.S. Air Force has many 16-mm. 
sound films available for nonprofit, non- 
theatrical, educational showings. The fol- 
lowing titles are among those that may be 

| borrowed from the Public Information Of- 
ficer of the Air Materiel Area Headquarters 
nearest you. Last month PS published (p. 
244), a similar list of available Navy films. 
A subsequent issue will list films from the 
Amy. 


“AAF Comes of Age.” Film shows development of the 
Air Force from the period before Pearl Harbor to the 
dropping of the atom bomb on Hiroshima and Nagasaki, 
It is illustrated by combat scenes. Black and white, 
Running time about 50 minutes. 


“Air Chaplain.” ‘This shows the human and spiritual 
relationship of the chaplain with Air Force personnel. 
Both religious and other activities of the chaplain are 
portrayed. Black and white, Running time about 15 
minutes. 


“Air Progress.” This is a documentary film of the Air 
Progress Demonstration that was presented at the request 
‘of Congress for its members, the press, and the President 
fand his cabinet. Static exhibits show the progress made 
from the earliest to the most modem airplanes. The 
President witnesses a review of Air Force planes, The 
‘Thunderbolt, Mustang, Flying Fortress, Superfortress, 
Shooting Star, Flying Wing, and B-36 ‘are among the 
airplanes shown in flight. Black and white, Running 
time approximately 12 minutes. 


“Air Pattern Pacific.” A story of the 13th Air Force, its 
| operations against the Japs, rescues at sea, fights against 
malaria, Black and white. Running time 42 minutes. 


“Basic Electricity.” A training film suitable for students, 
Color. Running time approximately 20 minutes. 


‘Basic Electronics.” A training film suitable for students, 
Color. Running time approximately 17 minutes. 


“China Crisis." Film shows newsreel shots made by com- 
bat camera crews. A story of the 14th Air Force's 
struggle to support the Chinese Army against the 
rushing Japanese during the spring and summer cam- 
paigne of 1944. Black and white. Running time approx- 
imately 45 minutes. 


Day Minus One.” Story of paratroops and glider 
crews who went into France ahead of the main invasion 
forces, spearheading the attack. Black and white. Run- 
ning time about 20 minutes. 


“Dividends for the Future.” Picture shows the benefits 
derived by the public through the development of civilian 
by-products of the Air Force Research and Development 
program. Examples of the benefits gained are GCA, 
electric blankets, fabrics, precision cameras, etc. Black 
and white. Running time about 18 minutes. 


‘Do You Know What the Army Air Force Is?” This is 
‘a musical short conveying the idea that the Air Force 
belongs to all people and is composed of all the people 
of America. The Air Force's male chorus is featured. 
‘The musical arrangement is by David Rose, Black and 
white. Running time approximately 8 minutes. 


“Fight for the Sky.” This film illustrates the use of 
fighter aircraft in clearing the sky of the Luftwaffe and 
clearing the roads, railroads, and waterways for oncoming 


Big table — big cut 


No, 34-260 


314950 


fond switeh extra 
lo change without notice 


Low down payment! 
Easy credit terms! 


— small floor space 


{D.- shes Quality 8” Tilting-Arbor Saw 


For maintenance departments . .. 


For carpenters . «« 


& 


For everybody who cuts wood! 


«For shipping departments 


+++ For hobbyists 


— accurate, safe, economical 


Everything you look for in a circular saw. Unsur- 
passed Delta quality — your assurance of long-time, 
trouble-free performance. Compact floor model. Cuts 
full 2-5/16” thick. Big cast-iron cable. Features in- 
clude: Lubricated-for-life ball bearings. Full-length 
rip fence. Adjustable table insert. Auto-Set_ miter 
gage. “Super-safe” saw guard. See this Delta- 
Milwaukee 8” Tilting-Arbor Saw today! 0.70 


=] 


E 3 ‘ 
EDUMINE 


POWER TOOL DIVISION 


Look for the name 
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ASK YOUR DEALER 


Using 


too much 


wit 
PENNZOIL 


If you suspect you've been using too 
much oil, Spring is the time to find 
out. Switch to Pennzoil, the 100% 
Pennsylvania oil that lasts longer, 
grade for grade. 

Over 60,000 better dealers, coast 
to coast, recommend Pennzoil. It’s 
easy to find at the yellow oval sign. 
For the genuine—Sound your Z. 


Member Poon. Grade Crade OM Aven. Permit Mo. 2 


TOUGH-FILM PENNZOIL® MOTOR OIL £ LUBRICANTS 
AT BETTER DEALERS... COAST TO COAST 
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Allied Ground Forces. Black and white. Running time 
‘about 20 minutes. 


“Tdlewild—New York International Airport.” This is a 
documentary film showing the opening of the Intema- 
tional Airport at Idlewild, New York. Air Force and 

wy demonstrations include formation flying and other 
feats. Black and white. Running time 8 minutes. 


“Know Your Air Force Better.” This motion picture 
takes you on a visit to an Air Force base to sce all kinds 
of demonstrations and types of airplanes. Black and 
white. Running time about 15 minutes, 


New Wings for Peace.” Highlights of the Aviation 
Cadet program are shown in this film. The career of a 
young man with a two-year college background is traced, 
showing his progress through advanced training and 
graduation at Randolph Air Force Base. Some of the Air 
Force's jet aircraft are also shown. Black and white. 
Running time about 10 minutes. 


“Operation Vittles.” This film explains how the Berlin 
airlift worked. Supplies are shown being loaded and 
delivered to Berliners under good and bad weather con- 
ditions. Operation Little Vittles, in which Berlin children 
play airlift, eagerly awaiting candy dropped by handker- 
chief parachutes, is also shown. Black and white. Run- 
ring time about 15 minutes. 


“Paricutin.” ‘This famous Mexican volcano is shown in 
all its frightening glory. The Air Force flies a helicopter 
‘over lava and crater to carry a scientist to areas otherwise 
inaccessible, Black and white. Running time about 15 
minutes. 


“Salute to the Ladies.” A film tribute to WACS, WASPS, 
and Flight Nurses, ‘showing the important role they 
played in the war. Black and white, Running time ap- 
proximately 18 minutes. 


“Sustained Operations.” A B-29 squadron arrives at 
Okinawa to go on maneuvers. The big Superfortress that 
blasted the Japanese homeland returns to the Pacific area 
‘on a peacetime practice mission. Black and white. 
Running time about 10 minutes. 


“The Memphis Belle.” This is the story of a Flying 
Fortress. Color. Running time approximately 42 min- 
tes. 


“Target for Today.” A film depicting the effectiveness 
of strategic bombing upon the German industrial empire 
and the Luftwaffe’s withdrawal from offensive action, 
Black and white. Running time about 99 minutes, 


“Target Invisible." A film dustrating the use of « radar 
scope on a mission over Japan, Black and white. Run- 
ning time about 8 minutes. 

This picture follows a B-29 crew from 
its training in Grand Island, Nebraska, to a mission to 
Tokyo. Black and white. Running time about 20 min- 
utes. 


“That Men May Fly.” ‘This motion picture is based on 
the activities of the Office of the Air Surgeon and shows 
the work of both the School of Aviation Medicine and the 
‘Aero Medical Laboratory. The film shows how airmen 
are given best protection and care that science can pro- 
vide. Black and white, Running time about 28 minutes, 


“The Thied Pillar." A film about the Aviation Engineers. 
Black and white. Running time approximately 18 min- 
utes. 


Victory in the Air.” This film gives General Amold’s 
report to the people. It shows how material produced by 
war workers was utilized by the Air Force in Europe and 
the Pacific. Black and white. Running time approx 
mately 15 minutes. 


Wonderful fun — 


ENDLESS GOOD TIMES 


RIDE A 


“©, HARLEV-DAVIDSON 


EW pleasures await you in mo- 

torcycling, world's greatest 
sport! Adventure, travel, thrills, fas- 
\ inating friends! Every trip is delight- 
fully different, every moment one to 
be remembered as you take in excit- 
}) ing races, hillclimbs, endurance runs 
and go on gypsy tours, sightseeing 
trips and other club events, 

And what a difference it makes 
when you're riding a Harley-Davidson 
Hydra-Glide! Roughest roads smooth 
out like magic, hills fade away, day- 
long riding is really comfortable! Get 
your share of this exhilarating fun, 
You can own a Harley-Davidson on 
easy terms, See your dealer today. 


HARLEY-DAVIDSON MOTOR CO., Dept. PS, uke 1, Wis, 


Send me free copy of ENTHUSIAST Magazine filled with motorcycle 
action pictures and stories, also literature on latest models 
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A FISTFUL of power, this new 
streamlined beauty makes 
sht work of hundreds 
bs. Drills fastand 
true. Alsoswell for 
wire brushing, 
polishing, 


grinding, 
feats 4 


Ya-inch Drill 
$19.85 


MORE POWER 
TO YOU CRAFTSMEN 


That's just what you get in Millers Falls new 
Utility Drills, Electrically and mechanically, 
they are the last word in modern design 
engineered for the particular requirements 
of craftsmen, farmers, home workshop 
owners and repair shop men. They're 
lighter, more powerful, better built. Best 
of all, they’re Millers Falls and the biggest 
dollar values of any drills ever made. Ask 
for them at your hardware dealer's 


No. 912 
Ya-ineh Drill 
$95.00 


‘A RUGGED HUSKY for men 
who want full ¥4-inch ca- 
pacity. More powerful than 
any comparable drill on the 
market — yet it weighs only 
8 Ibs. Genuine No. 33B Jacobs 
Key Chuck. Smooth die cast 
aluminum frame and attrac- 
tive grey hammered enamel 
finish. It’s the standout in 

its class! 


No. 2912 Stand 
$16.80 


MILLERS FALLS 
TOOLS 


GREENFIELD 
MASS. 


MILLERS FALLS 
COMPANY 


250 rorutar science 


PARTITION 
OFF AN 
EXTRA ROOM 


in your home 
large room into two small 

ones. For example, partition off a large 
double parlor into two rentable bedrooms 
or a small apartment. You can do it easily 
at low cost with Gold Bond Gypsum Wall- 
board. Nail the sturdy fireproof panels to 
a2 x 4 framework. Seal joints with Gold 
Bond Tape Joint System and paint with 
Gold Bond Sunflex—the one hour wall 
paint. Or, if you prefer,Gold Bond Gypsum 
Wallboard takes wallpaper or texture 
beautifully. For further information, write 
Div. W, Dept. PS-4a, 

Available at your local Gold Bond 

lumber and building materials dealer 


NATIONAL GYPSUM COMPANY 
BUFFALO 2, NEW YORK 


NRtCE WEL DING 


FOR PROFIT OR PLEASURE 


GD 1ss, oF READY MADE PARTS 12495 
BUILD YOUR OWN 4K, 
HEAVY DUTY WELDER * 


Ge 
00 
pen 
Prat 


CHAMPION V-GLOW PLUGS 


for model engines only 
a CHAMPION TERMINAL—assures better 
$ Ceauer electrode seal and: provides 
Sandler elecrieal connection. 

CHAMPION-CERAMIC.INSULATORS— 
Gravel dependee in taltioas of 
Eltinpion Spark Plugs. 
CHAMPION SILLMENT SEAL—prevents 
Ccccssive combeession leaitae be: 
fecen insolstor and shell 
CHAMPION 
STaCHON—lonper element ite 
Sore depeasitie pectoeaeace. 
Follow gecommendations of plug wypes and fuels ap- 
Proved by engine manufacturer” 


CHAMPION spark PLUG COMPANY, TOLEDO 1, 0. 


BE A CHAMPION DRIVER 


COOPERATE WITH THE WORLD'S SAFEST DRIVERS—THE CROSS-COUNTRY TRUCKERS 
= pt 


When you're not certain that it’s safe to pass If you start by a truck and the driver waves 
a truck, give him a couple of short “toots” you back, he’s warning you that there's 
or blink lights at night. Stay back. He'll danger ahead! Stay behind until he signals 
signal you—when it's safe to pass! that all is clear. That's the safe way! 


If you are driving slowly and a truck passes Whenever you are obviously in distress on the 
you, flick your lights as soon as the rear end road, you'll find the cross-country trucker will 
is clear of your car. This signal tells the driver _be the first to offer you expert help. You can 


he can turn back into the right lane. 


his courtesy by always cooperating with 
‘appreciate this courtesy ! 


‘@ Champion driver! It pays! 


cy, 
dependability. The fact that the vast majority use dependable Champion park 
Plugs is positive proof that you can save money ‘with Champions in your car, 


Commercial truckers constantly make comparative tests of spark plugs be- 
cause they know that good spark plugs maintain engine efficiency, economy and 


+ += BE A CHAMPION DRIVER—IT PAYS! ¢ 
$ 
FOLLOW THE EXPERTS- 


Demat AMERICAS) FAVORITE 


¢ Mr. Jess L. Os- 
: burn, Houston 
Transit Com- 


"3 super. 
we rey, te 
ste eae SPARK PLUGS 
‘hy haem ei he 1 
oc fee teataporttion Mase. 
tenance gerd’ tthe S01 9 750 
bus group.” CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO 
Listen to the CHAMPION ROLL CALL . . . Horry Wismer's fast sportscost every Friday night, over the ABC network 
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paint brushes 


vENG Smoothest painting 


Broach and Bushing Cut Key- 
wi inside keyways can be cut quickly 
to standard widths and any depth with the 
broach sets manufactured by Threadwell 
Tap and Die Co., Greenfield, Mass. In op- 
eration, a bushing is selected to fit the bore 
of the work. Then the broach is inserted 
in the bushing slot and forced through 
under a press. The first cut is made with 
the broach alone. To finish the keyway to 
the required depth, shims are placed behind 
the broach and successive passes made. The 
broaches are designed for use on steel and 
cast iron. If used on brass or similar soft 
metals, the 7° rake should be ground off to 
prevent hogging. 


Selector Holds Dial Gauges. De- 
signed as an aid to users of dial indicators 
and gauges, this unit provides a selection of 
14 frequently used standard and special 
points. They all have a 4-48 mounting 
thread. The points are mounted in tapped 
holes on an aluminum ring with the size or 
number stamped on the ring. The points 

are made from steel, 

hardened, ground, and 


chrome-plated. A 
PAINT BRUSHES s sorbing point 


vith an internal spring 
for smooth painiting is included, The L. 8. 
a Starrett Co. Athol, 
easy cleanup =. through Chemistry Mass., prices the set 

at $11.50. 
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Cutaway shows you why 
G-E headlamps do not grow dim: 


LENS is made of shock-re- 
| ae hard glass, preci- 
sion built to put maximum 
light on the road. 


ONE-PIECE "ALL-GLASS" 
2 CONSTRUCTION keeps out 
all light-dimming dirt and 
moisture. The average Gen- 
eral Electric headlamp gives 
99% of original light ourput 
even at the end of lamp life, 


FILAMENTS are held in 
3 vise-like grip—can't 
shake loose on rough roads. 
They give 12% more light on 
the road for driving — 16% 
more light for passing. 


MIRROR-LIKE REFLECTOR 
stays bright for life; n0 
dirt or moisture can get in to 


tarnish it. 


You can put your confidence in— 


GENERAL @@ ELECTRIC 
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«in RUE 


saran screening! 


because it’s... 


IK RUSTPROOF cswararteed rever'o 


rust, rot or mildew .. . unaffected by salt air 
‘or smoke, rain or snow or industrial fumes! It's 
the ideal screening for every exterior use. 


WH STAINPROOF smite is. quoron- 


teed stainproof because its rustproof. ss never 
needs protective painting. It cleans eo: 


IK LASTS AND LASTS ire ofters 
long range economy . . . costs only 11% to 12¢ 
a square foot . . . gives years of troub 
screen protection! Sold by hardware, lumbe 
and building supply dealers. 


LUMITE DIVISION, 


‘Hicapwe Manutactring Corp, of Ga 
47 Worth Street, New York 13, N.Y. 
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Portable Electric Saw. This low- 
cost portable saw, made by Skilsaw, Inc., of 
Chicago, bevel-cuts and also adjusts for 
depth of cut. The price is about $60, It 
bevel-cuts up to 45° and saws stock up to 
1%” thick. A wide variety of blades and 
abrasive wheels are available for cutting 
wood, metal, and composition materials 
such as wallboard or tile. It has a free blade 
speed of 5,800 r.p.m. 


Alcohol Blowtoreh. A built-in stand 
to let this torch rest in various positions on 
a bench, flame temperature of 2,700° F., 
and a sliding windshield for outdoor use, are 
features of this pistol-grip torch. It is made 
by the Lenk Manufacturing Co., of Boston. 


gine loses pep... Engine begins to smoke 


rata 


>, 


riving into the 


S> Dang 


erlone 


Destructive wear sets in... 


DANGER ZONE 2 Ja 


Engine pumps oil badly 


Needs new piston rings 
and minor engine repairs 
Replace piston rings. Align 
rods. Adj 


Needs a tune-up 


Clean, 
ignition. C 


nd re-time 
n fuel supply 


. 
: 


and carburetor screens. rod bearings. Reseat 
Adjust carburetor, Adjusts reface valves. 
tappetsand fan belt. Check Dine cathe 


comp 
readings for symptoms of 
ring wear, 


jon and vacuum 


These repairs are compar 


condition for thousands of 


I miles. Delay 
puts the engine in D 


You'll be money ahead if you replace your piston 


rings when your car first gets into the Danger Zone. 
But if you delay until the second or third Danger 
Zone, repairs cost two to four times as much. 


In any Danger Zone, ask your motor service man 


6h HUT OM 50 Gryy, 


£3 


‘Needs new piston rings 
and complete overhaul 
Repairs cost three or four 
times as much as in 


bly replace Danger Zone 1 
bearings. Align rods. 


Ad: 
rods or replace rod * 


Rebore 
istons, 


Remo 
cylinders 


earings. Reseat 
Tui 


nd re: 


pins, rings. 
bearings. Align rod: 
ce rods, oF rep 


ngine. 


These repairs 


ost more than thos: 


rod bearing 


Overhaul 


d in Danger Zone 1 valve lifters, rocker arms. 
but they put the engine Replace timing chains of 
ck in condition for thou: gears, Reseat, reface 


sands 
of satis 


additional 
ctory service. De- 
lay leads to costly Danger 
Zone 3. 


miles * valves, Replace guidesand 
springs, Replace camshatt 


bearings. Clean oll lines. 


Overhaul oll pump, 


* Clean, re-install and tune 
engine. 


at the first sign of wear / 


for Hastings Piston Rings. They stop oil-pumping, 
check cylinder wear and restore performance. 


It's the best money you can spend on your car, 


HASTINGS MANUFACTURING COMPANY + HASTINGS, MICH, 
Hastings Ltd., Toronto 


STEEL-VENT PISTON RINGS 


Sapo DWARF 
— BOXOCKET WRENCHES 


“SHORT HANDLES FOR WORK IN CLOSE PLACES” 


ranges from 5/16" to 
Durable polished chrome fi 


"ease send me the XS-606-K Dwarf 
Boneckel Set. 


DO It YOURSELF 


with Sanitas 


FABRIC WALL COVERING 


It’s easy to give your walls the beauty, wear, and plaster crack 
Protection of Sanitas. Made of sturdy fabric, with $ baked-on 
paint coats, Sanitas doean't tear easily. If you make a mistake in 
‘matching, pull the strip off the wall and start over. If paste gets 
‘on the pattern side, just wash if off. No annoying paint odor; 
‘use the room the same day—and every day for years tocome! 
‘Sanitas is ideal for every room in the house because it's per- 
manently washable, permanently decorative, permanently 
‘crack resistant. Over 100 beautiful patterns and plain tints to 
‘choose from, at better paint, wallpaper and department stores 
shere. Send today for “How to Hang 


Biviion of Interchemical Corporation 
SO With Aves New York 1, Re. 
Please send me, fre, “How to Hang Sanitas 


NAME. . 


sneer 
err... 
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Wall Bracket Holds Stockings 


Trus lightweight, dirt-resistant Tenite® 
wall bracket provides snag-free drying space 
for five pairs of stockings. The stockings are 
hung up by slipping their toes through 
smooth-edged slits. The Row-O’Toes Mfg. 
Co., Portland, Ore., makes the brackets. 


Dish Drier Helps Husbands 


Hussanps can throw away their aprons 
with this electric dish drier to help them out. 
The neat, compact unit, called Dish-Dri®, 
dries dishes easily and hygienically in a 
matter of minutes. Oscillating to insure full 
coverage, it sends a blast of hot air across 
dishes stacked in an ordinary rack. Tt can 
also be used for other chores such as thawing 
out frozen foods or drying light clothing. 
Made by the Electro-Mechanical Devices 
Co., Detroit, it retails for about $25. 


Enjoy the World’s Finest 


TECHNICAL TRAINING IN AVIATION 


and Earn While You Prepare for a Career in the U.S. Air Force 


Choose Your Opportunities 
from many 
AIRMEN CAREER FIELDS 


RADIO AND RADAR MAINTENANCE 
AIRCRAFT AND ENGINE MAINTENANCE 
AIRCRAFT ACCESSORIES MAINTENANCE 
ic aptitude tests help direct you to WEATHER 


ILLUSTRATION F-80 SHOOTING STAR 


fectively. Earn good ARMAMENT SYSTEMS 
FOOD SERVICE 

TRAINING DEVICES MAINTENANCE 
PHOTOGRAPHIC 

cal school for train- AIR TRAFFIC CONTROL AND WARNING 


use your talents most 


pay right on the job as you learn under 
skilled experts. If you can qualify you may 


go to an Air Force techn’ 


ing in one of the many great career fields. WIRE MAINTENANCE 
MISSILE GUIDANCE SYSTEMS 
COMMUNICATIONS OPERATIONS 
PHOTOMAFPING 
INTRICATE EQUIPMENT MAINTENANCE 
INTELLIGENCE ROCKET PROPULSION 
MUNITIONS AND WEAPONS — SUPPLY 
VEHICLE MAINTENANCE PRINTING 
METAL WORKING — TRANSPORTATION 
FABRIC LEATHER AND RUBBER 
PROCUREMENT — ADMINISTRATIVE 
PERSONNEL EDUCATION MEDICAL 
ENTERTAINMENT — MANAGEMENT METHODS 
BUDGETARY ACCOUNTING AND DISBURSING 
STATISTICAL AND MACHINE ACCOUNTING 
GROUND SAFETY MARINE FIREFIGHTING 
SECURITY AND LAW ENFORCEMENT 


Enjoy new opportunities for education, ex- 


perience, advancement. Ask about the new 


VISIT YOUR NEAREST AIR FORCE BASE OR U.S 
ARMY AND U.S. AIR FORCE RECRUITING STATION 


U.S. AIR FORCE 
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EASIER... 
BETTER... 
with this amazing 


MIXES PAINT — SHARPENS 


Me. Homeown: 
for spring-ti 
Combo-Tool, 
Light, vibrationtess ool 
at hand in a jiffy, You « 

jove or mix paint. For refinish) 
surfaces beautifully — even to feather edging. You can 
‘buff and polish everything from the floor to the brass 
candlesticks. Rubs up furniture; sharpens cutlery 
scours kitchenware. In fact, helps your wife many ways 
to remove the drudgery from spring cleaning chores. 


And this powerspacked tool is useful all 
—to speed up drilling. grinding, metal 
many other irkiome tasks. No gadget 
superbly balanced, precision-made tool that will give 
you years and yedrs of service. Try one today at your 
hardware dealer's = may be purchased separately or in 
a versatile home-shop kit, complete with useful 
attachment 


Other Guaranteed Guild Electric Tools 


PORTER-CABLE MACHINE CO. 
2304 N. Selina St., Syracuse 8, N.Y. 
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Know the New Elements? 

Cuemicat elements 43, 61, 85, and 87 
will henceforth be known, respectively, as 
technetium, promethium, astatine, and fran- 
cium. Official adoption of these already 
widely used names at a recent International 
Union of Chemistry meeting in Amsterdam, 
Holland, finally settles a lively scientific con- 
troversy over rival claims to the elements’ 
discovery. 

The four elements were christened mas- 
urium, illinium, alabamine, and_virginium 
by those who first reported discovering 
them, and these names appear in many ex- 
isting tables. However, these claimed dis 
coveries have been disputed, as based on 
doubtful and insufficient evidence. More 
recently, between 1937 and 1941, the four 
elements were again reported discovered 
and this time positively identified. The 
earlier claims are now officially ruled un- 
acceptable and the newer ones upheld. 
Since the right to name an element belongs 
to its discoverer, the old names are super- 
seded, and the ones proposed by the new 
finders are adopted—with one minor revi- 
sion, The proposed new name prometheum 
has now been changed in spelling to pro- 
methium, to end in “ium” like those of most 
metallic elements. 

Technetium (pronounced teck-NEE-she- 

um), the first element produced artificially, 
and ‘astatine (pronounced AS-ta-teen), the 
only member of the halogen family without 
stable isotopes, take their names from Greek 
words meaning “artificial” and “unstable. 
Promethium is named for the mythical 
giver of fire to mortals, Prometheus. Fran- 
cium honors France, the country where it 
was discovered, 
Neptunium, plutonium, americium, and 
curium are names of other new elements 
officially approved at the Amsterdam meet- 
ing. These elements, increasing the total 
number known from 92 to 96, were dis- 
covered between 1940.and 1945. Neptunium 
and plutonium are named for the planets 
Neptune and Pluto, americium for the 
Americas, and curium for the famous dis- 
covers of radium, Pierre and Marie Curie. 

In addition, the meeting revised the 
names of seven older elements, either by 
changes in spelling or by eliminating alter- 
native names in former use, Lutetium and 
protactinium now replace Iutecium and pro- 
toactinium. Beryllium and niobium will be 
used in preference to glucinium, an English 


Wis POLISHES 
KA G4 natural wood, furniture, 
\il ee pine paneling woodwork 


PROTECTS 
wood and 
metal surfaces 


IMPROVES 
paint jobs 


89% quart 
ae 49° PINT 


yD 


jore than 101 practical home 
Available at all stores. 


Write for free folder. ee 
ARCHER-DANIELS-MIDLAND COMPANY 


QUICK! 
ECONOMICAL! 


amp Yor HANDY Hi 


MINNEAPOLIS 2, MINNESOTA 


JAMIC ARC-WELD 
De hanged AR ork wea 


<a 
“Sklep 


mm CiFT WoRTH 
$G80 InctuorD 


TODAYS GREATEST 


TRIPLES 
YOUR 
FUN! 


POWER KING ‘3001 


BALL BEARING TILT/ARBOR SAW 


Dollar for dollar, here’s the greatest saw value 
fon the market today! It's fast, accurate, easy t0 
operate—ruggedly built—with features usually 
found only on saws costing much more! 


Handles big range of work — cal 
boards, bookcases, shelves, home repairs, model 
building — makes fine woodworking easy and 
more fun. Quickly pays for itself in the money 
you save, 


Tilt/arbor design keeps work and table flat. 
Blade cuts 244” deep. Table is 2542” x 16" with 
two low-cost extensions. Sheet steel base — pre- 
cision ground grey iron table. Quick-positioning 
rip fence and sealed ball bearings. 


See the great PK 3001 at your Power King 
dealers soon, or send today for free catalog. 
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1 CATALOG Geers ! 
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i veges, ATLAS PRESS CO. } 
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name for the first, and columbium, an Amer- 
will 


ican name for the second. “Wolfram’ 
be the future name for tungsten i 
nical literature, altho like the s 
name of “aluminium” for aluminum it may 
fall short of wide popular accep! 

To bring existing lists of names and sym- 
bols of the elements up to date, they should 


be corrected to agree with the new official 


Transmitted directly to PopuLan 
xc by Prof, Alexander Silverman of the 
University of Pittsburgh, United States rep- 
resentative at the international meeting, 
these are given below: 

Atomic 


Number Element Symbol 
4 Beryllium Be 
13 Aluminium Al 
41 Niobium Nb 
43 ‘echnetium Te 
61 Promethium Pm 
7 Lutetium Lu 
72 Hafnium HE 
74 Wolfram Ww 
85 Astatine At 
87 Francium Fr 
91 Protactinium Pa 
93 Neptunium Np 
94 Plutonium Pu 
95 Americium Am 
96 Curium Cm 


references to various 
spectrum, the Federal 
Communications Commission has officially 
adopted the frequency-band abbreviations 
listed below. This system applies to all non- 
government radio services in the U. 8. 

VLF (very low frequency )— 

below 30 kilocycles 


parts of the 


LF (low frequency )— 
30 to 300 ke. 
MF (medium frequency) — 
3800 to 3,000 ke. 
HF (high frequency) — 
3,000 to 30,000 k 
VHF (very high frequency) — 
30 to 300 megacycles 
UHF (ultra high frequency) — 
300 to 3,000 me. 
SHF (super high frequency)— 
3,000 to 30,000 me, 
EHF (extremely high frequency )— 
30,000 to 300,000 mc. 


i, 3 hig horsepower 


WHIZZER MOTOR 
4-Cycle — 138 c.c. 
eee ON YOUR BIKE Aare 
Up to 100 Miles per Gallon 


Motorize your bike with Amer- 
ica's famous Whizzer motor, and 
get the thrill of real riding pleas- 
ure—no more pedalling! Packed 
with power, precision-built, air- 
‘cooled. It's thi 


Moror 
COMPLETE 


5109°7 


F.0.8,Pontiee sized bike. 


| ALSO SEE THE WHIZZER “SPORTSMAN” » A NEW MOTORBIKE! 


‘hizzer’s new star of the lightweij ! features! See, ride, buy the great, 
Gayfne ok Recerca nersed Semettntt bete as ee 
You'll Buy ONE: A complete mororbike, with 2- speed! FO. B. Pontiac. Ask your dealer today 


transmission, automatic shift, ? 
starter, auto-type brakes, many other about liberal trade-in, easy payments. 


WHIZZER MOTOR COMPANY, 314 S. SANFORD, PONTIAC 20, MICHIGAN 


ADD LIFE PROTECT YOUR 


DOWNSPOUTS and 


GUTTERS 


pensive way to add years 
of life to downspouts and gutters—keep 
them bright and attractive, 

FREE BOOK 1 Send for free 
"the 2-page 


copy of 
book full of helpful painti 
remember, there is a difference in alumi« 
.. Downspouts and gutters, for 
example, call for Aluminum Metal & 
Masonry Paint, It's available from the 
dealér who displays the Alcoa Symbol of 
quality on the brand he sells. 


MAIL THIS COUPON 


‘aint Service Bureau, ALUMINUM COMPANY OF AMERICA, 
17170 Gulf Bui Pittsburgh 19, Pa. 

Please send me free copy of “Paint It Bright”. 

Nome (please print) 


on aluminum paints 


= made by many paint 
‘Address oF RFD No 
ory Ste 


want to paint the following: 


manufacturers using 


ALCOA PIGMENTS 
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Better, Easier, Quicker 


GROOVE CUTTING or 


CABINET- MAKING 


y Guatdidl 


Cot: accutale; boreal 
| jutment. Cuts smoath ond 
| no burning or chewing to wood. a oe 
shorn arelte Ta 3 
boca on request & 5 
jet, Absolutely guoree 9 


Hire aren 
toTour Crankease Ot 


‘Waren your engine hollers, give it help— 
RIGHT AWAY! Simply add o 
BARDAUHL to regular oil 


deo! 
teed! In Canada, send money order for Aster 
$4.95 (duty and soles tox extra). 


Dealers, Jobbers, Write for Information! 


| WARREN DADO SAWING WASHERS CO. 
70 Medbury, Dept. 44, Detroit 2, Michigan 


ain COMPRESSORS 
WESTINGHOUSE y 
Reg. $60.50 182° ¢ 


Medel T1 Complete 


‘ 


‘Ask the best mechanic in town about 
BARDAHL. He's been us- 
ing it for years! 


Reduces Friction 
toaFraction eon 


BARDANL OWL COMPANY 
Seattle + 


Make Your Electric Drill 
A CIRCULAR SAW! 


10" G20-ed Lathe $45-85, 


SPRUNGER BROS.INC. TOPEKA, IND 
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Don't just paint it—let’s use it! 


ALSO HANDY FOR 
WOOD HOBBYISTS! 


Agee Sniping material tha eae 
the wood pores...cames the wild 
srially” eliminates 


emia 
Shecking sod grain raising, An 
‘excellent base for stain, paint or 


‘enamel, White or clear. White 


water, 


and Jum! 


Remember Weldwood Glue when you need dependable 
wood-to-wood bonds. Quick and easy to mix with cold 
emendously strong....stain-free...rot-proof 
wand permanent At, paint, hardware, vaiety stores 
x yards, 15¢, 35¢, O5¢, 95¢ and larger sizes. 


WELDWOOD pruastic resin GLUE 


United States Plywood Corporation, New York 18, N. Y. 


An inexpensive coming 
Fisrdwood Plywood 


for the 
sldwood 
similar 
woods. Clear. No brush marks. 
Brings que al ehe naval beauty 


‘wood. Does ot yellow oF 
darken with age. es 


LAWN 


MODERN jtitite SHARPENER ff 
PROFITS and, - | 


© FOR LAWN 
MOWER SHOPS 
© FIXIT SHOPS 
© LOCKSMITHS 
‘© HARDWARE STORES © GOLF 
COURSES © SCHOOLS © PARKS 
© INSTITUTIONS © CEMETERIES 
© AND ALERT INDIVIDUALS! 
Sharpens All Reel Type Mowers + Hand, Power or 


ang * 10 10 20 Minutes » No Dismantling 
No Extra Attachments Needed = 


Skate Sharpener Attachment Avcilable 
Sond for FREE ILLUSTRATED BULLETIN No. 11C 


MODERN MFG. CO. $22.5..0°\" 2fhiom 


Keep Brushes like New 


4 
Wy 


Vi, 
y 
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SAVE TIME ° EFFORT 
* MONEY 


Trims lawns velvety smooth. 
Cuts tall weeds and grass. 

Pulverizes leaves—abolishes 
reking, hauling and burning. 


Yo U R B USI N ESS a sebenent pulversey leaves, Surplee 


POWER-PAK Engine. See ft your dealers 


FREE beokier “Pomrees On MAKING 


Start in Spare Time with a ‘ ; (0000 LAWNS” end our MOW-MASTIR 


FOLEY SAW FILER 


ipa ede ape cI ERAN adie cas 
Ga ai noua ia ote eesonedl rigor oe Build 
Noe iatncseestea (th povelron ier fous Kas op your own SMITH Compressor 
he (UE sore l sNorpeocll camerost (00% 
Tilak ine oloy. Sew hee ix\o eeervl of perfec 
Hise sees] larcaes Bpsanes lean pew oe 
screen il bag joo peiictolancec Tou ol 
find you con moke up to $2 of $3 an hour—$20 
to $30 @ week in your spore time os o sorter. 
Wh & Foley Sew Fle you com ite fl hond sows, 


Operotes spray guns. 
rondblosting 


to operate—simple adjust 
nted jointing principle 


This Free Book 
Shows Howto Start 


‘INDEPENDENCE AFTER 401” 


HOLD-E-ZEE 


The Original 
WTOMATIC GRIP 
SCREWDRIVERS | 


Hold, stort and set up screws in 
unhandy places. Gripper instantly 


Send. For FREE BOOK 


| FOLEY MFG. CO., 419-0 Foley Bidg., 1 released by SPRING ACTION, slid- 
| Minneapolis Minn. 1 ing up out of way when not in use. 
| see ms: tres ak 1 | Highest quotity throughout 

Name nil Tews MHadels FOR — 
| hairs al MEAD ScREWS >) 


UPSON BROS., INC., Seay 4, N.Y. [Mt teding Bester terre 
sbi sarin sci a te 


S BAR GUARANTEED 
115 VOLTS 60 CYCLE 
A.C. LIGHT PLANT 


JUS BAR CANS! ARC WELDER 
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he 
ing signat Gort ees ‘arg the 
aewef to, 30 ing needa. She 
Dlg Wee Te 


HYDRAULIC PUMP or MOTO! 


nar 19 90 
Pos 


LOGAN HEAVY DUTY HYDRAULIC ee HYDRAULIC CONTROL 


GROBAN SUPPLY CO. 1507 soutH MICHIGAN AVE. Chicago 5, Ill. Dept. PS-4 
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Be Your Own Boss 


f something for yourself, where oll the 
J? Profits go into your own pocket. American 

floor sanders make it possible for you to 
realize this ambition without special school 
19 or a big investment. Begin small and 
work up fo as large an enterprise 

as you desire...It all depends 
“Jon your ambition to get ahead. 
‘Ask for “tell-all” booklet en- 

led “Opportunities in Floor Sur- 
facing". Use coupon ond 
close 25 cents in coin or stomps 
fo cover handling. 


AMERICAN 


FLOOR SURFACING MACHINE CO 
$32 So, St. Clair St, 


© Toles 


hetter-faster- 
cheaper. 


with 


COMPRESSED AIR 


is, boats, tractors, 
trucks; refinish furniture and fen- 
ders; inflate tires; grease and 
lubricate motors, engines, imple- 
ments. Destroy weeds. Rid live- 
stock, poultry and pens of pests 
with portable air power. 


Paint 


Free Literature explains relative advan- 
tages of 4-cylinder PRESSURE QUEEN 
and single-cylinder PRESSURE PRINCESS 
spray painting outfits. Tells how to save 
material, time and money by using the 
Proper outfit at the right price. 
It Is Yours For The Asking 
Write Today 


THE CAMPBELL-HAUSFELD CO. 


151 RAILROAD AVE. HARRISON, O. 
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SERRATED JAWS FOR 
POSITIVE GRIP 


Seymour Smitx 


<Snaplock 


PLIER-WRENCH. 


', $2.25 (10% higher, 
dealers everywhe 
SEYMOUR SMITH & SON, Inew 

., Oakville, Conn. 


RELEASE 


LATEST CHEVROLET 
SPEED & POWER MANUAL 


GARDEN TRACTOR 


Catalog 
Free 


SHARPEN KEAN ExXDERT 


SURPRISE VALUE 


100 Pieces Sa 00 


FoR ELECTRIC 
“GRINDERS 


SCHUPACK SUPPLY (0., 7331 G 


THEY'RE NEW—THEY'RE DIFFERENT 


STEEL BITS UP TO 12” 
4"! ELECTRIC DRILLS 


Make your drills do double duty 
We have available for you. for 
the first tim drill bits up 
to %" for use in your 14" chuck. 
Made by one of the world’s larg- 
est manufacturers of cutting 
tools, this new set. consists of 


Higa decks $3-95 


Dillle are 5" long with 14" 
es aek $6 60 


available in high speed 
steel for only 


Shenk geil sete, Elen wteel dail bite from 9716 


151 10" throwah 1'SsPby't Loths: Priced at oniy_ $12.00 


fg, nipped, Bostpalg, Wf check or, money order ac- 


PRECISION TOOL SALES Hisstoncsien 


BARGAIN! "x 
Serene! 


{5120 eet 


HOLT MEG. CO. Sumtitae | necot ew oy mee 
In most everybodys car, Mister, this time of year 

SAFE JIG SAW And it can cost you an expensive overhaul. You need 
ging READY! (, a new Purolator Refil for vour i fiter quick 


tle. Stroke e 
oiling, wears, belts. With BUILT- 


in MOzOR. "9 iad geting Te your oit filter is to keep on keeping your oil 
ore ov postpaid from free from engine-wrecking abrasives, you must 

start fresh with a new refill when you change 
your oil this Spring. Be sure you get a Purolator 
Refill. Filters more completely, hence saves more 
Make-Ur-Own Rotary substantially on repair bills. $1.38 to $3.00, de- 
POWER MOWER M pending on make of car, inserted ina few minutes. 


SHIPPED ASSEMBLED AS SHOWN ™ 


| P.S. Ityour car has no il filter, a complete Purolator, 
| both housing and refill, costs only $6.50 or a bit more, 
os Oa eat again depending on make of car, Purolator Products, 
ode with 22 Rahway, N. J. , Ontario, Canada, 
eMadet 506M with 24: W Ine., Rahway, N. J. and Toronto, Ontario, C 
Model Socve 
with ‘Clinton ‘Vertes 1.8 
We, @'ejelennS10850 of 2 
Model SOE with vs 
HP. electric motor, = 
WB i cord. $69.9 
sAmeria's Greatest 
Power Mower Vales 
Fully Guaranteed 


sni9.s0 


MICRONIC cs OIL FILTER 


neg. U.S. Pat. 08. 
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Snap-on" 
MIDGET 
PLIER SET: 


FOR JOBS 
AROUND CAR, 


SNAP-ON 
TOOLS 


CORPORATION 


i Ptm.20K 
1 Pt-sox 

Add tocol Sole 
2tth Ave, 


Kenosha, 
Wisconsin 


Name. 
Address 


City. 


STOP 
CELLAR 


Smooth-On 7 Iron Cement 

stops your cellar wall leaks. You 

can apply Smooth-On No. 7 with a 

trowel or stiff brush, to cracks, 

holes, porous spots or seams in 

concrete, brick, stone walls or floors. This effec- 

ive Smooth-On Cement will stay in place, because 

it expands slightly as it sets. You can also use 

Smooth-On No. 7 to stop leaks in cisterns, swim- 

ming pools, troughs, fountains, septic tanks, etc. 

Use it too, to seal openings where piping passes 

through walls. Sold in 1, 5, 25, and 100 Ib. sizes. 

FREE IR HANDBOOK 40 pages packed with helpful 

‘Suggestions for repairs all around the home, shop and car. 
i’ Smooth-Oa 


Also ask for leaflet describing che uses of 
No. 7. Write today. 


SMOOTH-ON 


Co., Dept 580. [ 
570 Communipaw Ave. 


rsey City 4, N. J. 


Do it with 


SMOOTH-O 


NO. 7 IRON CEMENT 
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FINE TOOLS 
WEEO I 
FINE OIL 


Le 


+ Lubricates 


AX, 
¥ Prevents Rust 


+ Cleans « Polishes 


SOLD EVERYWHERE 


‘3-IN-ONE OL 


POWER LAWN MOWERS 3¥-%;\ 
SAVE Soverae wom SO 


20:inch cut ro- 
2 


FAMOUS SWISS 2 BUTTON STOP 


CHRONOGRAPH 4.94 


wou! 
wt 
. moins 


WENDELL MFG. 
ADU-A Lincala Ave., Chie 


BRAND NEW, 
FULLY AUTOMATIC, 
COMPLETE WITH 


MOTORS AIR 
COMPRESSORS 


READY TO USE! Piston type, 
bore 24° stroke. High Pressure 4 WLP. 


feel tank, 12° x 23° AC-110 Volt 
$55.00 
"pelt ‘drive. Cord Reg. $89.50 


Ya, HP. AIR COMPRESSORS $99.50 


‘AC 110. 
ia Tod ata Reg. $127.50 


5159-50 


Sno Reg. $268.00 


1_H.P. AIR COMPRESSORS 


Binule phase, 110-220 volt AC, 60-6 
Reavy duty tor Stok 


Goaraneed for One Year. FOB, Whos, HY. 25% Depeit with Order. 


PARISER ELECTRIC MOTOR CO., INC. 
Dept. HS, 3 Howard St., New York 13, N.Y. 


1 NOW! ] Five YOUR 
= OWN ‘saws 


Another Speedcor T. 
[HE sheen cone. 
Portland 


512 WE. 73 


Dept. 12, 3744 £. Colorado Street 
PASADENA 8, CALIFORNIA 


Amazing Foredom PRESTO-FLEX 
ESS SN 


ony CAS 
| HANGS UP 
WHERE YOU 


TOOL'N’RACK, 


A complete 
Power Workshop 
at your fingertips! “*ey 


IT'S THE TOOL THAT drills. . carves... sands... sows... 
shorpens . . buffs .. cuts . . polishes... grinds . . for 
WOOD. . METAL. . GLASS. . LEATHER . . PLASTICS. 


THINK OF IT! A moster tool thot moster workmen 
no home job too difficult! This Casco 
super-speed power tool with Cosco's new solid hard 
wood rack puts workshop perfection at your finger tipt 

. Yours to use on o thousand different jobs. Every 
tool ready for instont use. Precision-built fractional 
HP motor, AC-DC. Exclusive Cosco pencil-grip. Radio 
static-suppressor! Valuable free 36-page Project Book! 


SAVE MONEY! 
Casco Tool'N'Rak 


vse, Now, 


At Department, Hordwé 
Auto Supply, Appliance 
ond Jewelry Stores. 


Make driving safer day and night 


with the CASCO VIS-O-LITE 


ILLUMINATED 
CIGARETTE LIGHTER 


Aetomatialy yo 


3p 
yy heating element, On 


og tecos a Input 
Gor Dealers, Auto Supply Stores ond Service Stations... only $2.75 
WOOLITE ining wl-asnbly nies peu ui) -$1-28 
Keploonet pope ont "S1-25 Relcn lene 31.00 
corp. 

CA D eraser con 
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W DUMORE GRINDER 
WO aa Sudan 


Combines Lathe & Bench Grinding 


FULL HP 


«+ Full Shift Stamina 


lity Grinder converts your 9° - 13° 
nding machine. Bench of vise 


Winding jobs ar well 87 
towicdst 


vehi jobs finished fast 


The DUMORE COMPANY, Dept. 0-73 
os RACINE, WISCONSIN 


“Mow NUL SHOPS CAN AFFORD 


YOU CAN ALWAYS 
BANK ON A 


CISION GRI 


BEST KNOWN 
NAME 
IN POWER 
LAWN MOWERS. 


‘OR 31 YEARS 


Built to Last! 


No finer 
rueted, Farm 
Select from—as low as $79.96 


ipendable serv 
nge of sizes t 


waite THE MOTO MOWER 
FoR 
LITERATURE coment 

4603 Wenterd, Betst 1 
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The most amazing 


Nickel 
10-in 
10-in, 


Power! 
te work with more thon Ton-Grip! Does “im: 


100s of "Impossible" Jobs 
are Quick and EASY with 


VISE-GRIP WRENCH 


Turning Close- 
To-Wall Pipe 


fool ever built, 


jobs QUICK ond EASY! Does jobs no 


$2.25. 


PETERSEN MFG. CO., Dept. M4, DeWitt, Nebr. 


RET 


ALL CE $125.00 


othe, sander, grinder. 100% BALL BEARING. Write for FREE 
catalog, full details, trial plan. 


REWYMIX—BEARI 


JAY-CEE SALES CO., 4519 Grand River Ave., Detroit 8, Michigan 


$ FREE COURSE! BIG PROFITS! $ 
Flocks & Sandblasts 


Doel Purpose Spray Gun! Uses only 25 Ibs Ar Pressurel 


INS, TRAILERS, 
CONTRACTORS, BOATS 


Light weight, compact, air-cooled engine- 


Sver hundred models. $80 (08 : 
Gasoline or Diesel Powered 
WRITE FOR CATALOG = a 


D.W. ONAN & SONS INC. 
‘MES Reyalsion Ave, Minneapolis 5, 


EVERY ELECTRIC DRI 


1) A PORTABLE SAW 


Jest try It You won't ose a hand saw 


Fits any 14", 5/16", 34" Eletre Dei 


*ARCO-BAW" sw un 
<> ; stating ol Sl ae is 
oa 


x fe, ume 


Gets 13/16", 2 x 4 By Torning Over 
Only ARCO-SAW Gives You 
All These 2 


- REALM rere 
85 


ou ours, 


ARROW METAL PRODUCTS CO. 


Dept, PS4, 140 West Broadway. N.Y. 13, N.Y. 


WAR EQUIPMENT MAIL SALE!/ MUQio nag 


Sale 100-v, 60c New POWER PLANTS [) 


10 


HIGH POWER TELESCOPE 


or Ste ‘Lincotn, Nebe. 


FIX IT WITH EASY TO USE 


KESTER METAL MENDER 


GENUINE TIN-LEAD SOLDER 


Write for 
NEW FREE 

16 page booklet 
on SOLDERING 


4254 Wrightwood Ave, 
Chicago 39, iinois 


get the world’s greatest 


RADIO s TELEVISION 
CATALOG! 


ALLIED’S 


196-PAGE GUIDE 
TO EVERYTHING 
IM RADIO & TV AT 
LOWEST PRICES 


TELEVISION AND 
WOME RADIOS 


ce gall 


BUILDERS: SUPPLIES 


Everything for Experimenters, 
Builders, Amateurs, Service- 
men, Engineers, Soundmen 


Save money on every radio 
need! Get the 196-page 1950 
ALtigp Catalog featuring the 
world’s largest stocks of top- 
quality equipment, at low, 
money-saving prices! 

TV releases, home radios and 
radio-phonos, Amateur equip- 
ment, PA systems and High- 
Fidelity Sound, recorders, test 
instruments, builders’ k: 
plus thousands of parts, tubes, 
tools, books and diagrams, Get 
more for your money from the 
World's Largest Radio Sup- 
ply House. Send today for your 
FREE copy of the 1950 ALLIED 
Radio Buying Guide! 


AMATEUR GEAR 


AMPLIFIERS, P.A. 
‘SYSTEMS, RECORDERS. 


ALLIED RADIO CORP. 
| 833 W. Jackson Bivd., Dept. 7-DD-0 
Chicago 7, Illinois 


H (Rush FREE 196-Page Catalog 


City Zone. ..State, 
eee ee eee el 
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L 


Tie FOUR-WAY 


PORTABLE ARC-WELDER, Sa 
COMPLETE only, 95 a 
10 DAY TRIAL 


YOUILL BE AMAZED 1 te mo sou can $ wo 


DISHES, FURNITURE, LUGGAGE 


durable. Get a 


tube today ~ ELECTRIC SHEAR SHARPENER 
per 85, 000 Sold—it Must Be Good! 


ants 


WY COMPANY, 
= PRI": Rann 


~gq, DRAINS CELLARS, WASH TRAYS 
CIRCULATES OIL 


Pumps 1800 GPH 300 gal. 30° 
high, see 4 to 4 HP $650 


motor. Will not clog 


LABAWCO PUMPS, BELLE MEAD 3, N. J. 


BUILDZARC:WELDER {20-4912 iy 


WE SHOW YOU HOW SW 


aut 
eee go! sant 1. vend et lowes! metel wore. 


house prices! 
ALUMINUM and COPPER CIRCLES. RECTANGULAR 
SHEETS of Aluminum, Brass, Copper and Stainless Steel. Esty 10 
work, ready to be lormed into trays, coasters and hundreds of use 
Hut teens and sift, 
BRACELET BLANKS of Aluminum, 8 
Copper and Saintes Steel Per 
fy, ornaments... simple to work in 
Re handicral = 


5 big-capacity | 
power tools 


a oF pecilons 
built unit 

METAL GOODS ¢ CORPORATION | wire to tree, veneas, eroterely ttsred book 

642 Rosedale f.Lovis, Mo. | sHOPSMITH, Dept. 125-A, 12819 Coit Rd, Cleveland 8, 0. 
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@ MOTO-TOOL- sc sr 


PRE-WAR PRICES 
STILL PREVAIL! 


DREMEL MFG. 


WAR SURPLUS si HUNDREDS OF ITEMS AND IDEAS 


tne WOODWORKER 


‘Andiroba-Balsa 
HARD TO FIND LUMBER 
Greatest Selection 


‘ancy 
lesigne, mult 
me “aneet catalog ae ‘Overlays, 275 sero 
We" ever’ published 

Fu tinea! 


TLECTRIC BELLS —Vivcing pe” hgh poem 
0 Cyc deal fr weno wed 


Only 15 "efunded on 


‘itor 


AIRBORNE SALES CO., INC. 
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a¢ FREE CATALOG 


| 
BUILD YOUR of WAR SURPLUS 
WIFE A ia OPTICAL BARGAINS 


Build Your Own RIFLESCOPE, BINOCULARS, TELESCOPES, ETC. 


We Furnish Optics ond Instructions 


FRUIT CABINET (ii: i] [Meee tater 


OBecTives 


Types ot, Anembled 

HECK OUE BARGAINS ss "Requen! CATALOG N 
You'll benefit too from the mouth-water- EDMUND SALVAGE COMPANY 
ing preserves your wife can put up if she BARRINGTON, NEW JERSEY 
has a clean, handy place to store them. 
It's easy and inexpensive to build a fruit 

* cabinet with Gold Bond Gypsum Wall- 
board. Big, sturdy panels nail up fast— 
right to a2 x 4 framework. Gold Bond 
Gypsum Wallboard !s completely fire- 
proof, unaffected by cellar dampness and 
easy to keep clean. For more information, 
write Div. W, Dept. PS-4. 


Availabl local Gold Bond a ee 
lesistr ued beliatag witerials Weise a BRONZE FOUNDRY 


NATIONAL GYPSUM COMPANY Soe head Hews W cokehort 
BUFFALO, 2, NEW YORK 


SUPER 1950 PRONTO MOWERS 


(Direct From Our Factory To You) 


fer cutting equipment for all kinds of grass 
‘original ‘Pronto cutting action. including 

tips, efutch action 
‘ires. 10 inch ball bearing 
les and ‘rubber hand grips. 


"Stearweter, Ft 


your own castings of 
num. copper, bronze, silver. Foundry 


SLIP-PROOF, EFFORTLESS HTORAULIC BUMPER ACK 
SIMPLIFIES” TIRE CHANGING EVEN FOR WOMEN, 


used, Instructions furnished. | 
coe Me sat 
More Sat weil aer’ 
cline engine... $79.50 


Shipping Weight 65 Ib 


ele 
gat-tasuse “double action hydraulic 
Nic fiuge pronts. ‘List"at  S9.0m— 

‘on money 


rs ct,now to wecure 


& 


(4 HP, Gas Lin-y 
gine oF Electric. motor 
H.D, Roller bearings. Cut 
tig height fully adjustable 
‘Complete with 

belt pulley FOB $12.50 


SHARPEN DULL PIPE WRENCHES 
NPE TAPS & DIES 
CIRCULAR SAWS: 
Write for Information 
4. ©. MOORE INDUSTRIES 
BOX § 276, Fredonia, Pa. 


4P2ly one moving part ex 
cept Engine and wheels 
Well known 4 cycle 2 HP. 
gasoline Engine. Most effi 
cient and simple of all 


Because we sell quality mow 


mowers TR You SAVE Up to75%/ bm maurns 


Shipping weight 100 Ib 


‘Heavy-Duty 30° Lathe, Drill Press, Saw Arbor, Grind. 10) 
eee abt en ere ei 
pe 
eepteome: oy ea 
errs SME BOE/ 
pebeg cp rdgoy apa 


EMRICK INC., 1957.Clnton, Kalamazoo, Mich PRICE, ONLY $39.95 


liminating the costly middie, 


214 roruiar science 


Best Jig Saw Buy 


«+ + any way you look at it 


Yow’ll rate this improved 15" Duro Jig Saw 
a “best buy” by any comparison you make! 
Extra Capacity ot Lowest Cost - - - cuts to the center 
of a 30" ._. cuts material up to 24,” thick 

s only * it) B. motor 


her Cutting in all Kinds of wood. Cam-activated 
Bade action 2, sosted e for drive mechanism 
assures "like new" performance year after year 
Huskier Streamlined Frome of cored cast iron adds 
rigidity without extra weight 

Tilting to 45° on double trunnios 
table locking with one front handle 


tilt gaug 


Longer 
blade 


Life results from longer blade 
eat treated blade clai 


ude: air pump to keep, r 
handy oll cup for spindle lu 
exclusive Duro advantages, 1 Dero Metal 

2669 N. Kildare Avenue 


Chicage 39, IIMlino! 


te 
and many n 


WRITE TODAY FOR FREE CATALOG 


Gentlemen: Pleose send me détolls on your 15” lig Saw 
‘also the complete new Duro Power Tool Cololoy. 


DURO POWER TOOLS eat 


Address 
Duro Metal Rencects\e Co. 
a a KILDARE AVE. LLINOIS 


MINIATURE < 
"DUST MASK 


sinding. paint spraying 
aweepinas” dusting’ Ta ‘ee an 
Hnidy i «pair i, plaaaen. dust 


TOOL A ENGINEERING co. 


ELECTRIC SIREN) Fender Skirts for All Cars 


303 Eddy Street Providence 3, R. 


WRITE FOR a 
FREE ae ed Fe 
BUILDING cA ‘Taran re peun| | issdeee veneety bate 

Jc wing Geld orlawn by bullde| | Jos curr oa. ares ave sap 
1h leer [pg ghete gun whieltyoe power mower, | | Zone airy thes eset fen 

aitechment p. 


Ball Bearing’ 


J. C. WHITNEY & CO. 
Dept. MSB-4 | | 1917-F ARCHER AVE. cHicac 
811 E. 31, Kan. City 3, Mo. : a 
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DELIVERED TO YOUR DOOR POSTAGE PREP» 
MAIL ORDERS 


WE PAY POSTAGE OW ALL ARTICLES 
NEW! 3-WAY | NEW! CARRYALL 
FOLDING Waterproof Canvas 


ae ‘SAWS: ei nae 
nd 


SHOVELS _| Fishing- Comping Bag 
ton canpenn-canruct | pnd! “SEE tt 
teerm tet pa.ten | EASIY A $1.95 VALUE! 


‘tal coin tone 


és 2 19° 


‘vats 


T |sawo, currwo ano nas s#ctin 


ia 


STANDARD Seatt'ranm TRACTORS 


WALK Powerful Gas Tractors for Jf Plow 
Small Farms, Gardeners, If Seed 


ewan Tet Or ot 
nme Bari hd 
em et slighty watr ied = 

lanege rahe ae 


Wrw—ouat Tost Putumaric | NEW—ALL PURPOSE 


SWIM FLOATS SPORT BAGS 


wi a Dope 
mes | | tetas Suburbast 
mada | | MEY XS Fruit asd Poulryimen.” — 
ote Ta zeylingers pMow 
bore} BY ()Y ndit Souter, PBelt Work 
in, Terms — Free Catalog 

—— ELAMEARR AMINE, COmEANY 

LOWEST PRICES IN THE COUNTRY Hunlers, ele. 4041 Come GEE West 2608 Street 


NEWCANVAS COVERS WY) uaywoa i238 
5 Ft.x7 Ft., $3.95 Value..$2. 


‘Make Your Own ] 
POWER LAWN MOWER cs 
with this DRIVE CUTTER ASSEMBLEE. (GOS 
Fermeratey for hose, wha dene 12a mo— 


SEND FOR FREE CATALOG — AMAZING VALUES! tie old cutter 


UNIVERSAL ENTERPRISES 


WE PAY POSTAGE, TAXES, INSURANCE OW ALL ARTICLES. 


as ‘ea PMENT O., D 


P: 
Kandas c1Ty, 


a 
dae sw BLVD. 


Convert KITCHEN MIXER to POWER TOOL in Just 10 Seconds 


Sand, Wax, Pollsh, ete. Amazing now attachment 
fariety of Workshop Uses 
2h autos, furniture, 


Extra iamb's wool buffers. .-.$4 
Extra sanding discs, per doz...$4 
‘TOOLZON also fits "4" hand power drills, 


TOWLE MFG. CO. Dept. PS-31 Walnut Creek, California 


AMAZING NEW PASTE-TYPE 


As Reported in Popular Sclence—December 1949 


QUICK © SIMPLE @ EASY 
No Cleaning—No Flux—No Tinning 


FUSION 4 in 1 Alloys make soldering simple as 
AG: Tes alin the paste, Ose operation completes 
sures a solid, permanent bond. A 
lloy for every tough Job—Akimincm, 
j peter: copper 
‘No special sk 
in industey for 
ol Riedl ccty 
randy kit form, Famous Super Je 
oreh and dry fuel included fm each 
Ee“ rde today. Pll Money Back 
juarantee. 


FUSION ENGINEERING + Dept. P + 
216 PoruLar sciENCE 


4504 Superior Ave. « Cle’ ind, Ohio 


RECLAIMO : 


(Com Aluminum) 


EMEMBER 
wear out mechanical- 
‘of Si 


RECLAIMO MFG. CO. 
Dept. 28, Chicogo 30, W. 
a 


5083 thon Av 


OQ FISHERMEN 
STRIP-TEEZE GETS-EM 


Bass, Walleyes, or Northerns—they just can't 


resist this tlashing stainless steel spoon. Two 
wriggling pork rinds give you double attrac: 
tion—double success, ‘Send $1.00 cash, check 


or M, 0. to: 
TWAIN TOOL & MFG. CO. 
7388 N. Clark St. Chicano, 


ELECTRIC WELDER | * 


AC or DC 110 Volts 


Tilo "pouting Saeiatnetion ear 


WATCH) &C ‘GLOGK REPAIR NG 


D-€ Shop Welder 
Bieetrie Drive 


D.C Field Welder 
‘Gasoline Drive 


ALC Shop Welder 
‘Feansformer Type 


Own your Own Business on 


START NOWT 
‘BUT LITTLE CAPITAL 
REQUIRED 


PLENTY OF 
REPAIR WORK 


‘CONTRACT WORK! 


150 pieces 
He because we bought out 
th 


‘Bret 
fed saves with en 
D! ‘a real super Value that you eannot af 
ford to miss—Buv several sets. 
‘cur 100 poge catalog. Send 25c, money refunded with first order 
fe shipped Parcel 


GENERAL AIRE C 


7 W. Norris Philo. 22 
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IKE THESE 
CAN'T HAPPEN 


RUST STAINS STOPS LEAKS PERMANENTLY 


WHEN YOU USE 


NEVER-STAIN 
ALUMINUM 
NAILS 
WILL NEVER STAIN 


‘OR STREAK PAINTED SIDING OR 
COLORFUL ROOFING 


+ COST LESS TO APPLY—NO PUTTYING 
OR COUNTER-SINKING NECESSARY 


ok ALMOST 3 TIMES AS MANY PER LB. 


They pay for themselves in the savings they foi na iitgsrated eirewisr 
make —and they may save you @ $300 repaint ECONOMY VALVE SEAT CO. a 


3122 N. Celifornle Ave., Chicago 18, I. 


xu BRICKS 


EASILY AND ECONOMICALLY 


+h with quantity, 
size and type clearly i 
ALUMINUM IS NOT A SUBSTITUTE! 


NICHOLS WIRE 
& ALUMINUM CO. 


DAVENPORT, IOWA 


GEOMETRIC ‘iano’ SAW 


gest A 


at 1 Low Price... $8.9 


‘Doce the work of) Md ea (2 wre nian 
3) ouaie square (4 inne suare (5) leet 
{Gy'olimb (7 ruler srlghtedge (protractor. 


With this amazing new saw —and a hai 


Scores of repairs are made easier, quicker, 
‘more workmanlike. 


THE IDEAL 


SMALL ITEMS STORAGE CABINET 


Your Geometric Saw will last a lifetime, 
too, IC's precision made ~ blade is highest 
duality, taper-ground. carbon steel — ever: 
handle is tough Tenite 1~protractor 
inless steel —level and spirit plumb 
fare precision set and. shockproof 
Sharp cutting teeth plus balanced light: 
hess make this saw a song to operate. 


bine’ made 

ChtGe Steen TODAYitt 

TEN DRAWER UNIT 

3101 without dividers 
20 


‘The Geometric Layout Hand Saw cofnes 
in two crosscut_ models (8 teeth to the 
inch "and 10 teeth to the inch) and one 
ripsaw model (5¥4 teeth to the inch). See 
your dealer or order direct — TODAY. 
Parcel post prepaid. Send check with 
order to.» « 


LARGE FREE CATALOGUE 
| SUPERIOR STEEL PRODUCTS 


1018 West Chicano 20, ul. 
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Yes, here it is—that extra length 
you've always wanted...120 inches of accurate, 
more useful me: ease. Jet black markings on 
© wear-resistant, acid-resistant snow white blade. 
Carlson quality throughout with famous 10-second 
blade change economy and the new convenient 
swing-tip...a real value at YOUR HARDWARE DEALER. 


Just be sure it's the White Chief by Carlson, 
P.S, And don't forget 1 get an extra blade to 
pore. 


keep on handias 


Bade vrata 


CARLSON STeeL TAPE Rutes 


CARLSON & SULLIVAN, INC. 


MONROVIA, CALIFORNIA 


POWER MOWERS & 'S eRet 


LOW PacToRy Prices “ida 
DIRECT TO. YOU cn 


ANS 


SAVE MONEY 3 WAYS 


1. Bey gpmptece 


7:50 PRISM BINOCULARS 


PRECISION OPTICS-BRAND NEW 


7280 skownscore €o 


Miustrated 


BARGAINS 


9, Bolaw, are at few of the many items we have in 


No. 34-500 


$6495 


Tablo extension 


nd il 
Bubject to change without netic. 


= Delta ® Homecraft 
(S98) 8" Tilting-Arbor Saw 


7 "Wnt, Ceoss-cut and rip stock up 
aN 4, tw 24" thick. Miter, bev- 
x 


el, dado, make mouldings, 
Maximum 12” in front of 
blade. Blade tilts 45° 
right. Precision-ground 
= cast-iron table. Lubricated- 
for-life ball bearings, Have your 
dealer demonstrate the Delta 
Homecraft 8" Tilting-Arbor Saw! 
Power 


TOOL DIVISION 


alton, & Stats Your Home Work- 
shop."* Write for your copy toda; 


AS ENGINES 
aes peri 


‘ine TODAY lr ou hee eialg Sting thrones w BORE 
can 


san 
Electric Company, 438 W. Juneau St. Milwaukee 3. Wis, 


EARN EXTRA PROFITS WITH YOUR JEEP 
& 


"A Convert Your Jeep into a 


MOBILE ARC 
WELDER 


305 


LY 
PANY Dept. PS-4 cleveland, 


apnit 1950 2719 


DUAL CROSS and ROTARY FEED 


PALMGREN 
Rotary, Index, Milling Table 
S549 
bel Pass 


Fe: na 


Into A 


‘Think what this will mean in your shop! Can be used on 
any’ Drill Presa, Lathe or Milling Machine and provides 
‘what is practically a universal milling machine. 

Designed for use in al types of metal and Woo 
shops. ‘A’ precision table 
tolerances "Te 


teed screws, 
ides, 40 tol worm and gear ratio 
bol shots apd tok crew 


Other Types a 

No, 86 Rotary Feed Only $42, 
Order Todey! If deoler con't wpply, write vs. Atk for Cireulor No, 10 
CHICAGO TOOL and ENGINEERING CO. 


Mics, of PAUMGREN PRODUCTS Since 1918 
8396 South Chicago Ave. + Chicago 17, Ill. 


KING MIDGE 


HOME ASSEMBLED AUTO 


HireMudaet eeu 


NU-WAY Build Your Own 
LAWN MOWER Rotary, Type town 
rice $12.50 
wir vere 
TRACTOR-LITE MFG. CO., sere uae, own 


counvares EU TUTTY 


Moke Money 


SELLING 
Eshelmon 
Kultl-Mowers 
‘and DOING 
GARDEN 


“GARDENS 


YOUR ANSWER TO 
SMALL ITEMS STORAGE 


at home, office, and shop 
(IDEAL GIFT, TOO) 
So handy to keep nut 


hobbyists’ needs, etc., 
at your fingertips. 


{WIE 32 DRAWER UNIT ONLY $5.95 POS 


Stop searching, get a 32 or 64 drawer Jiffy to keep those 
‘small items that usually get mislaid. Spot welded steel, 
gray enamel finish, metal drawer guides. Dividers included 
‘with aluminum drawers make possible three compartments 
Looks good anywhere. Send check or money 

Prices below. Your money 


WITH ALUMINUM 
DRAWERS 


Canton, 0. 


KAYTEE PRODUCTS, Dept. S, Box 588, 
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100% PRIMARY AIR KELLER GAS TOR 


= mes Sa Te 

Look Sal 
nd 

we incr) $8.95 


WAR EQUIPMENT MAIL SALE ro 
AE, B.C WELDING GENERATOR 


hhinery. do brofessional work for bay. Drive with tractor. old 
auto eniine or electric motor, Hundred uses: Complete with 
full instructions on “How To Weld. 


fe PAY ALL 
FREIGHT CHARGES 


IN YOUR 
SPARE TIME 


Arkansas writes, “I have my Universol Gris 
‘net profit of $227.00. Ohio tried 


SSCNIVERSAL Se GRINDER 


the stationary blade, 
Sees per clearance 

ALL IN ONE SET-UP 
(OVING ANY BLADE FROM THE MOWER 


ls. Learn how to make real big money. 
€O., DEPT, P-40, LINDSEY, OHIO 


FOAM RUBBER 


For Experimenters, Home Craftsm 


RIOR RUBBE! 
50 East 22nd St. 


tor 
THE DIAMOND <> MF. COMPANY 


(ep 1B0 Alamest ve, Sebeneeogy 7, 


HYDRAULIC Power Transmission 


INSTANT. REVERSE 


DIRZIUS MACHINE SHOP °N'™ 142325 Se, Sted Ave, Give $0, 


SURPLUS CUTTING TOOLS 


$5.95 
ASTRO SOMNASS 


BRAND NEW 


101 WEST ARCHER 


T & T TOOL 


TULSA, OKLAHOMA, 


Pell tre like this in lew than a 
‘minute with « MeCULLOCH 


gasoline-powered 
saw for all tree work 


Ib., develops full 3 hp. Starts in- 


stanly. Cuts m any peation—take $2.95 q9 


it anywhere. Send for free data. Katlacduate 
Endorsed by professional loggers everywhere 


(ae) MOTORS corp. 
S101-A West Century Boulevard 
Ate Los Angeles 48, California 
SERVICE SEND FOR FREE LITERATURE 
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NEW 350 WATT, 110 V., 60 CY., A.C. 
GOVERNMENT SURPLUS LIGHTING PLANT 


er, tr ears 


: $99.99 


“HI-SPEED DRILL and WOOD 
BIT_SET_with 00 a 


Also M-18 Set 


eludes 1/16" 40 14" by 4ths. BI 


CENTURY'S 
NEW 


woop BITS 


‘These delle axpressly 


5 Pe. WOOD BIT SET Ad tors”. 
hi iat $8.60 
Dassen iy Myce Maia ss 


CARL-SONS and COMPANY 


DIVISION OF CARLSONS DEST HARDWARE 
(CHICAGO 4: 


1629 6. DAMEN AVE. rm 


Finished Photos 
in 2 Minutes! 
Greatest 
QUICK-PHOTO 


INVENTION 
in History! 
PDQ CHAMPION 
PHOTOMASTER 


Tokes ond finishes 30 
(0 photos an hour 


DIRECT on "SUPER SPEED" direct 
psitive poper. Laeds enough pop 
{oe'S0 shots in hell minviein 
brood doplight. 
«PDQ 
Photographer 
Work ot home or 
Travel —make ex: 


quired. Simple ine 
rations tell how 


maker ever in. 
vented. 


YOUR PROFIT oun 700% 


Just grab for 
tani 


WHOLESALE GUARANTEED’ 
EXCEPTIONALLY GOOD 
USED TIRES DIRECT TO YOU 


10% discount on 2 oF 


Safe—Our tires used on schoo! buses and ombulances 
EXCEPTIONALLY GOOD TREAD — NO RECAPS 
Te.aoyrse- zero) 515-98 
lass-20. 
20 
t000-20 


ALL GOOD TIRES 


GUARANTEED FOR 12 MONTHS 


Fat Sea Toe-tw saae ean FT 
: it) teas | es: 2e 


‘GOLD BOND SPECIAL—750-20 MILITARY 
Witt ME G50 x20 T0020 & OD) XT 


‘Bpeciat $i0-49 Guaranteed 13 months 
Superior” Gii 12.98 Guaranteed 18 months 
Gold Bond 14698 Guaranteed 25 months 


S00 1e'Special= ‘S03 Soo Ie extra 111 
Send check or money order with this od 
GOLD BOND TIRE CO., Dept. PS 24 

512 NORTH Ist ST., RICHMOND, VA. 


“A gold bond written guoraniee with 
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FAMOUS NAVY UNITS 
Operates without batteries! 
No electricity needed! 

These fomous Novy vnis hove proticol 
anes everywhere Keel for tleviion om 
tenna odhatment —kachen te goroge — 
towve to born, workshop or field office 
= boats—comps...ond hundreds of 
cher vies. Procicaly no instllation — 
jest hook op with © poof wires. 


PER PAIR 


WESTERN 
ELECTRONIC C 


fecer S CALIF SNA, 


Only 


748 


Powerful—Streamlined peehen ures: 


€.0.0. Write 
tS for liter 


HARTMAN. ane 


6 HORSEPOWER 


ROTARY TILLER NEW! ..SENSATIONAL VALUES 


No Extras 


to Buy 
The Mulsiier Rotary Sot 
Tiller! Unsurpassed for Ul 
Ing and ult 


jactory 
warranty included. Dependable 


“ MULSIFIER IMPLEMENT CO. 


7760 HAMILTON, DETROIT 2. MICH. 
"Trade Mark Reg. U. S. Pot 


ALL PURPOSE 
a“ 


ROTARY SOIL TILLER Aperif 


2 rimsrencioes 


CO) BELT SaNDER~'10,95| SANDER’ ’]0. id 
= Stationery end Portable "| At f 
O inmont ng svete cas eaerarrrreng— 


—— ———— = Se sl 5 GALLON 
Ask Your Hardware Store for > 


FULLER'S 
Unbreakable Amber Handle 
SCREW DRIVERS 


tmost popular line of moderately. 
bead ew den! Wide came of si, 


New Flexible "Jeep" Noles 
9x9" New Wall Tents 


FISLER SALES ct |. PRANSAS CITY 6, MO 


Gur 


es your carburetor need cleaning?—Modern gasoline con. 
harmful gasoline gums that accumulate in the carburetor 


© SAVES MONEY 
CLEANS CaRGURETOR 

AND MANIFOLD INSIDE 

witnour REMOv 


rT nd mons 

or your money beck. Complete RPELAIT injector Rit only 

uve Clg $5.00 ponipald CO.D's accepted 

atl EXCELO SALES comp 
Dept. 14, 4163 W. 3rd St 


JECTOR KIT 
PRPS ONLY $2.00 POSTPAID 
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TERRIFIC SURPLUS Loy an d 
1 Disptacemen 


ratopower Constan 


opt GENERAL, SALVAGE Company 
27, 2922 E. 27th St. Kansas City, Mo. 


Order divect from 


turn spare time QUAD CITY P PRobUCTS 
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"“WOVEN-Gards" 
Barren 
Hand Protection 
at Amazing Low Cost 
msierresGects in tend poverty § 
pe Stan se 
aces nad 


cli-abeorben 


Ea Bakter Sates Sedna 


SAVE TIME MAKE EXTRA 
AND work! money | 


g EASY TO 
Gad SAW 
and“PEPPY PAL” 


WS ©) GARDEN TRACTORS 


PEEL ply TO BARE WOOD | 


E EASY STROKE 


‘paint, eoamel quickly and 
ent complete 


The Modern PLASTIC aimee 
for lasting Home Repairs geurmniele front tos 
In wide, 3 in plan ceare 
PERMANENTLY men ance Hand or el 
oF holes in. wood. Tower Sees te 
plaster, Sticks aod st Gifferential ‘i 
Bees not ehip, shrink Sets eral 


Easy to use, “Economi 
it, chisel it, polish or paint it. If 
unobtainable’ from your lumber, 
paint or hardware dealer, the big 
4b. can will be sent you post 
paid (in US.) for only $1. Full 
‘money-back guarantee, order now. 
DONALD DURHAM CO. 


Box 804-P, Des Moines, 


HP motorcycle engine throttle controls 


POWELL MANUFACTURING COMPANY nome 


Ider ond 
DEPT. P5-450_© COMPTON, CALIF. st nenrest deter, 


HOBBS No. 64 6-IN-1 SAW SHOPEITE 


at price you con aford. a rugged, G-in-l power machine that 

equally well as a Table’ Rip Sato, Swing Cut-Of Save, Mitre 
Tool Grinder & Pelisher Saxo Gummer harpencr and 

ado Grooving. Specifica ya company. Ww cara 

oF home workshops, saw shops, fx-it shops, 

Gonverts from tool ts 


wants it You now own a shop. 
Pibte complete with motor plus 10° rip saw, 10° 
cut-off saw & emery ‘wheel only $128 F.0.8. 


P.T. HOBBS MACHINERY 
INTERSTATE, DEPT. PS-40, PORTLAND, OREGON 
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8375 N. 


BARRON 


Drill Press 


08. Devt 
ROTARY WOOD 1” ad 2%" DRUM ROTARY SURTACE ALL-METAL 
SANDERS SANDER $5.95 DRILL PRESS TABLE 


15 ESSENTIAL WORKSHOP OPERATIONS 


You can convert ony standard make 


‘your most versatile, 
sn Tools now encble you to 
utface-plane woods and plastics 


eefabbet — tenon panel bead groove bevel mortise — 
rang eet dong and swore; ond, comoun epee | Fe 
old Sai Ore 250,500 Baron Tol wo Every’ ys REF 
Te ‘30.00 peeps poy pry tata ogee Oetkstoy /| 
$9.50 See Your Dealer... Or Write Direct huiae'@ 
| pe mts a Bates oA BARRON TOOL COMPANY, INC. aaa 
870 Architecis Bldg, Dero 1, Mich, 


BENSATIONAL SARE 
EED - 


GREED - 075. 


PERMANENT— PORTABLE 
Slickest, hundiest, most useful 
tilmetaiwore bench vise. Awork: $475 
nina’ Sawin Ancade 2 
PLANING = SAWING + DRILLING + 
SANDING « FILING + fe spp 


ia : te 
HAND MOWERS TO 
Convert powER MOWERS 
kes less than 3 hours 


indy Lawn Mower 
er from the 


oN 


Fy 
can be purchased separately, 
complete with engines oF 
complete with Pennsylvania 
mower. 


Paste TI 
piled with 


Also. manufacturers. of a 
complete power mower and 
garden cultivator attach. 
ments, 


LE CLAIRE MFG. CO. 


LE CLAIRE, IOWA, Dept. PS 


EARN BIG PROFITS 
SHARPENING AND RETOOTHING saws ; 
ERIE SoVGt ht at i 

Tite ine ts i A 
Hoy pane Pouben o — 


BURR MFG. Co. Dopt. 4 8943 Venice Blvd. 


Is Your Basement a Morgue for Old, Dried-v up| Useless Paint Brushes? 


indd teaspoon of linseed ol 
tne. seal airtight with a match 

EASY TO SEAL—INSTRUCTIONS INCLUDED—GUARANTEED 
Eliminates ruined paint brushes, avoids drvine out 
jeeps brushes soft’ and ready 49, fe-use for years. BAGS 
(an be RE-USED OVER, and OVER: Beonomical. practical 


BAUER-LEE & COMPANY ° *éiiceesaric "tC! 
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“Wellworth” Sensational Offer! Reg. $60.50 Fone npn baat 
WESTINGHOUSE AIR COMPRESSOR)  equivelent’ ges engine. 
rae Sees hed Pics eras 323 30 


orto tanks wey crete ond S nipples: € 
. iroke, ne ae cd 
PORTABLE SPRAY OUTFIT “((- 
INCLUDES Yo HP. 
tr 
Ones ATOnIENG GUN 
: ae : 


33%% On 
)) GAS ENGINES! 


All Brand New 
Equipment 


Portable Aatomatle 
Paint Spray Sr5 


iZES._ BARGAINS. SEE CATALOG 
rmedints, delivery, ATL ers sala, on 


Wonrit 1 TRADING CO, 
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© BLAST DIRT WITH RICH SUDS! 
@ KILL GARDEN PESTS! 
@ ENRICH YOUR SOIL! 


se 
it 


An 


ind cash, check or M.O. for prepaid shipment | 
BERTRUM E. ENGINEERING CO. 


op in one » precision machine! 


The IDEAL 
LAWNMOWER 


a complet 


© sharpens hand 
aod power mow- 
ecomplecely 
‘new—based on 48 
years of | lawn: 
Tower sharpener 
experience 

© complete with 
bed knife grind 
er and. lapping: 
in Recon 

all operated by 


You can do precision lawnmower sharpening faster and 
easier than ever before on the Model 300 Ideal Sharp- | 
ener. No disassembling needed, place the entire mower | 
in the machine. You can make more money and do better 
work with an Ideal.-Get all the facts, compare, no other 
sharpener offers as much as the Model 300 Ideal. 


Write Today For Free Catalog | 
THE FATE-ROOT-HEATH COMPANY | 

DEPT. H-4, PLYMOUTH, OHIO 1 
B POPULAR SCIENCE 


BEARINGS 


evil, Rel, Recessed, Rod End, Shin 
Uncnsided Wade by sone ofthe WORLD" 


se 


TON-SMELDED 
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BUILD Swx TILTING ARBOR SAW! 
tae SAVE 


© BEES J tae, 1306 tn, eanec- 
fa"im int ot binge® 


Rice See es BS 


INCH TILTING TABLE SAW 


inne woe Rate 
WER TOOLS 


WEED CUTTING EASY, QUICKER 
‘Complete mower parts kit for either gasoline 
or electric power. You can easily assemble 
this highly efficient mower in a few hours. 
‘We furnish instructions. Cut your lawn or 
field quickly at small cost. Does the work of 
far more expensive mowers, Factory appear- 
ance. From the world's largest manufacturer 


of rotary power mowers. 
WRITE TODAY! FREE INFORMATION! 

DOYLE ENGINEERING CO. 
526 CHERRY ST. DEPT. B_ KANSAS CITY, MISSOURI 
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Tools Changed Quickly. Chang- 
ing tools with this milling-machine spindle 
adapter is a matter of seconds. If you tap 
the release button on the face of the unit, the 
tool is ejected by hydraulic action. Designed 
to fit standard spindles, the adapter holds 
tools with Morse-taper shanks. Greenville 
Tool & Die Co., Greenville, Mich., makes it. 


Rule Reads 
ameters. With the 
stretched-out sca 
the upper 
(=) this steel tay 
Gam measure outside di 
ameters up to 21”. Here’s how it works: 
The small photo shows a 2%” pipe. Read the 
first whole number on the upper edge of 
the lower tape. It’s 2”. Then read over to 
the figure under the zero on the upper edge 
of the lower tape. It’s ¥”, making a total of 
2x”. Another feature of this 6’ tape (made 
by Carlson & Sullivan, Monrovia, Calif.) is 
the replaceable blade. You can install a new 
blade without opening the case, as shown 
in the photo above where a new blade is 
being attached. The rule sells for $1.50. 


I Has Five 
as a hoist, this tool also can be used a 
high-lift jack, load binder, vise, and bolt cu 
ter. Top photo shows the Hoist-All® as 
load binder; lower photo, as a bolt cutte 

he tool-steel cutter blades snip wire and 
bolts from 3/32” to %”. The vise has an 
effective opening of 6”. 

Without its stand, the tool is a hoist or 
load binder. Because it lifts or lowers loads 
on half as well as full strokes, it operates 
where there is very little headroom. With its 
stand, the tool is a jack with a 44” lift. 
When the vise and cutter attachment are in 
place, the versatility of the Hoist-All is fur- 
ther increased. It comes in two sizes with 
lifting capacities of 2,000 and 4,000 Ib. The 
Coffing Hoist Co., Danville, Ill., is the maker. 


‘ses. Besides serving 
a 


AMAZING 


REYNOLDS ALUMINUM 


REFLECTIVE 
INSULATION 


Put the magic of aluminum to work. in your walls, 
attic! Reflects up to 95% of all radiant heat — throws 
off summer sun rays, keeps interiors up to 15° cooler; 
reflects winter heat back inside. Embossed aluminum 
foil bonded’ to tough kraft paper (foil on both sides 
for double air space; on one side, to face single air 
space). Clean, odorless, pliable, easy to tack or staple 
over ceiling joists or under rafters, between wall studs, 
under floor joists, Perfect vapor barrier. Fire-retardant. 
In rolls of 250 sq. ft., 25", 33” and 36” wide. Also 
makes wonderful radiator 
reflectors, photographic 
light reflectors, etc. MAIL 
COUPON FOR FREESAMPLES! 


‘Aluminum Sheet for 
Rustproof Flashing, 


Aluminum Gutters—Rust- 
proof, non-staining, half the 
price of other rustproof ma- 
terials, Put them up your- 
self...slip joints, no 
soldering! 


Aluminum Nails—Rustproof, 
never stain, Keep outside 
paint jobs clean without 
deep setting or puttying. 


in embossed 
024” thickness.) 


See your Building 
Supplies Deoler 


—--- 


MAIL THIS COUPON NOW! ad 


Reynolds Metals Company 
Building Pr 
2032 Se. Ninth St., Lovisville 1, Ky. 


1 
1 
1 
1 Send full information ond FREE SAMPLES of Re- 
1 
1 
1 
1 


ee ey 


DO Nails CO Flashing 


! 
1 
1 
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On lawn 
furniture... boats 
and cabinets...use 


SKIL 


Home Shop |; 
Tools! | 


TAKE ALL THE 
WoRK OUT OF 


SANDING © ©| Paint Seraper Stay 
AND 3 jagara Instrument 
FINISHING! Se port, N. Y., unconditionally guarantees this 


paint and rust scraper to stay sharp. The 1” 
blade of the Nico® scraper is tipped with 
tungsten carbide. Price: $1. 


214" SKIL Home Shop Belt Sander 


the perfect finisher on home and home shop projects 


Do expert sanding 10 times faster than by hand with 
SKIL Home Shop Belt Sander. Put an end to sore backs 
and stiff arm muscles. Produce satin-smooth, ripple- 
free surfaces every time . . . on wood, metal, plastics, 
compositions, Just guide SKIL Home Shop Belt Sander 
over the work ... and the work is done! Your hardware 
store has it now. 


6” SKIL Home Shop Sander-Polisher 


It Sondst . . . tt Polishes! . . . It Drills! 


| S70 Does fast, fine sanding, yet is easy to use 
asa 4: drill, With its soft, lambswool 
bonnet it polishes the car, furniture and 
metals. Here's your one tool workshop 
‘that drills, buffs, rubs, grinds, stirs paint 
and scours pots and pans. Your dealer 
will be glad to show you SKIL Home 
Shop Sander-Polisher, tool of 1,000 
uses, today. 


SKIL Home Shop Tools made only by 


SKILSAW, INC. 
oS att ~ 
— 3a 


Drills Stored on Press. Rotadrill®, 
sold for $3 by Standard Parts Co., Chica 
fits a drill press having a column with an in- 
side diameter of either 1%" or 2%”. The fix- 
| ture fits in the top of the column and holds 
29 drills from 1/16” to ¥” by 64ths. It can be 
rotated or lifted off for use at a workbench. 


The stand is made of aluminum. 
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Hand Tapper. The four collets sup- | 
plied with this machine handle tap sizes | 
from No. 0 through %”, either right- or left- | 
hand. Holding fixtures, such as a vise or 
angle plate, can be attached to the 6” by 9 | 
slotted base. Capacity over the base is 6%” 
and the largest diameter of work the tapper 
will take centrally is 8”. The %” column is | 
12” high. Travel of the %” spindle is 1%". 
Ball and spring tension prevent the spindle 
from falling. H. D. Herder Tool Specialties 
Co., Kalamazoo, Mich., is the maker. 


jagnet Holds 
Tools. Knives or 
tools can be quickly 
removed or replaced 
on this magnetic hold- 
er. The maker, Ronald 
Eyrich, of Milwaukee, 
Wis., prices the unit 
at about $2. The 
holder rotates on its 
bracket, making any 
tool easily accessible. 
Its manufacturer says 
your workbench will 
stay neater and the 
tools cleaner and 
sharper if you store 


them on this rack. 


Now— get “factory” quality on all your fine 
furniture and cabinet work! This new Atlas 6” 
Jointer-Planer has the capacity you need — the 
“production shop” features you want—for expert 
planing, rabbeting, congueing, and other jointer 
work. There's simultaneous blade positioni 
entire cutter head raises or lowers, 


And look at these 
features! Big 42” pre- 
ision-ground grey 
iron table, 32” two- 
way tilting fence, 
sealed ball bearings. 
For complete facts 


oo this outstanding + TUT /ARBOR SAW 


new Atlas tool, send 
card or coupon The lifetime sow for big or smoll 
projects. Ask your Atlas dealer, 


low. 

SEND FOR FREE CATALOGS 
ATLAS PRESS CO. 

455 


Pleose send free catalogs on 
© 6" Jeinter C) Tilt/Arbor Sow 


ATLAS PRESS CO. 


455. N.Pitcher St, Kalamazoo, Mich, 


ATCHED PREC; 5), 


10) 
MooPWORKING IN TOOLS FOR 


AND METALWORKING, 
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HOLES can be turned into air- 
fields in five hours by adding an 
organic salt and two catalysts to 
soupy Soil. This fast new way of 
producing a tough, rubbery surface 
that will support heavy loads in- 
trigues military engineers, but the 
cost makes civilian use doubtful. 
M.I.T. is testing it for the Army. 


NYLON CORD is being used now to re- 
Tforsecinner tubes for auto tires. 
U. S, Rubber Co. reports that one of 
these tubes withstood a test in 
which the tire was deliberately 
gashed and the tube exposed to the 
road for 150 miles 


will you live? Average 
length of life in U. S. rose to 67.2 
years in '48. Deaths reported that 
year included those of 1,363 persons 
who were 100 or more years old. 


FLUID Danves similar to those on new 
cars (p. have been put on Cham- 
pion outboard motors. The throttle 
regulates motor speed, and the 
fluid-clutch control selects pro- 
peller speed. At top speed the 
transmission locks into direct 
drive, 


AMERICA'S FIRST turbo-prop air 
transport will be a Convair-Liner 
with two 2,750-hp. Allison engines 
substituted for its piston engines. 
It's scheduled to be ready in June. 
Commercial lines may use it for 
cargo flights. 


WHAT HAPPENS in five billionths of a 
Second can be pictured accurately on 
an ultrafast oscilloscope recently 
developed by electronic sharks at 
Oak Ridge (Tenn.) National 
Laboratory. 


MOTORCYCLE made by the Powell Co., 
Compton, Calif., stops when oil 
pressure drops below the safety 
Point. Automatic switch shuts off 
current from the magneto. This 
makes it impossible for a rider to 
let engine burn out for lack of oil. 
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Last minute news & notes... 


TWO 65,000-HP. MOTORS, believed to 
‘be as powerful as any ever built, 
will be put in a new pumping station 
at Grand Coulee Dam this year. Made 
by GE, they'll help irrigate a vast, 
rich but dry part of Washington. 


WALL P, of colored asbestos 
(Johns-Manville) never need painting 
because the pigment goes all the way 
through. When hung on special steel 
studding, they form walls that are 
movable, 


TRICAL need mica for 
nsulators. U. S. has relied 
largely on imports. But now 


National Bureau of Standards has 
found a way to crystallize synthetio 
mica from materials similar to 
those used to make glass. 


MP, on location are now 
using auto-type sealed-beam lamps 
Mounted on magnesium arms, they are 
easily moved -- and tests show they 
give more light than regular studio 
tungstens. 


REAL GOLD can be purchased on 
special decal transfer sheets for 
gilding your craftwork. The sheets 
cost only a penny per square inch. 
M. Swift & Sons, Hartford, Conn., 
wakes then. 


EEVER DXICUES vill have to be dug 
and kept open for irrigation when 
glass-cloth hose is used. A 100- 
foot section, 9-3/4 inches in diam- 
eter, weighs only 45 lbs. It is 
made by Holton Corp., New Orleans. 


FIRST big planetarium completely 
‘wade in America will be put in 

an Ozark cave near Waynesville, Mo. 
. . . Latest estimate is that 
8,000,000 TV sets will be in use by 
next January. . De Havilland's 
four-jet airliner, the Comet, will 
sell in U. S. for about $1,250,000. 
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Repower your 
FORD Car or Truck 


Reconditioned 4 
Ford Engine 


aia 
authorize 
ane ED FORD ENGINE pari 
RECONDITION ns 


GIVES you ALL THIS: 


+ One-day installation. 
* Genuine Ford Parts—new oF 
Soest Ford-factory stand- 


i tested to : 
¥ ae ore ra outhorizeds Ford-inspecte' 
or 


completely 


For complete information see 
Your friendly Ford dealer or 
independent garage displaying 
A 
the 

‘emblem and selling AUTHORIZED 
Reconditioned Ford Engine 

‘and Engine Accessories. 


aprit 1950 295 


WHEN YOUR PAINTING TURNS \  /F YOUR CAR FEELS LIKE THIS 
OUT LIKE THIS. ATE TIME .. ATS TIME FOR MARFAK 
FOR A NEW BRUSH.» j CHASSIS LUBRICATION 


THAT cuswiony FEELING LASTS LONGER WITH Ma ; 


You enjoy smooth riding when Marfak lubrication protects the 
chassis. This tough, stretchy lubricant guards bearings and wear 
points for 1,000 miles and more. Longer-lasting Marfak is specially 
compounded to resist road pounding and wash-out—in spite of slushy 
going. That's why that wonderful “cushiony” feeling lasts and lasts! 
Get Marfak lubrication today from your Texaco Dealer, the best 
friend your car ever bad. 


THE TEXAS COMPANY 
TEXACO DEALERS IN ALL 48 STATES 


Texaco Products are also distributed in Canada and in Latin America 


‘TUNE IN: TEXACO STAR THEATER presents MILTON BERLE on television every Tuesday night. See newspoper for time and station. 
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Here, at last, is an exact working guide on every 
detail of house construction from foundation to 
finish. Tells you dimensions, materials, processes, 
step-by-step working methods. Hundreds of scale 
drawings and photographs make every step easy to 
follow. Quick reference index enables you to find 
instantly any construction detail on which you want 
modern, authoritative guidance. Can be used for 
alterations in a set of stock plans, for making addi- 
tions or changes in a building, or for complete 
construction of a dwelling. Conforms with modern 


Save Money and Time-Get Better Const 


practice and building regulations in all 
the country. Gives you helpful ideas on how to buil 
in accordance with latest developments in painting 
wiring, heating and airconditioning, sound-proofin| 
and insulation. A book you will refer to for years 


The professional guidance you get on even 
single house construction detail can repay you 
hundred times the small cost of this wonderfy 
volume! Send for your free-examination copy toda) 
Tear out and mail the postage-free card at the right 


Fireplace and Chimay Details 


as ts 


Excavations * Footings and drain- 
age * Foundation forms « Sills 
Girders + Joists * Subflooring * Exte- 
rior wall framing * Interior wall 
framing * Ceiling joists * Gable 
roof * Hip roof * Gambrel roof * 
Dormers * Siding and shingling * 
Cornices * Porches * Exterior walls 
of wood » Exterior walls of brick * 
Interior walls finished in plaster, in 
plywood * Wall panels * Mould- 
ings for interior trim Stair 
construction 
* Windows + 
Sash details * 
© Window fram- 
ing details * Doors 
and door trim ¢ 
Hardware used in 
dwellings « 


Closets, shelves, built-in equipment * 
Breakfast alcove * Sewing room « 
Flooring * Chimneys and fireplaces 
* Mantels and seats * Outdoor fire- 
places © Scaffolds » Garages © Elec- 
tric wiring ® Insulation * Arches and 
gates * Lattice porch, lattice trellis « 
Garden benches, tables * Swings 
and other garden furniture « Picket 
fences * Log cabins, camps, cottages 
* Barns © Feeders and nests 
Rabbit hutch © Septic tank * Paint- 
ing and finishing * Heating systems 
* Air conditioning systems © Pre- 
fabricated houses ¢ Useful informa- 
tion for home builders including 
architectural styles and data on mod- 
ern building materials. | 


313 PAGES, SIZE 8% x11. FULLY =| 
INDEXED. 1500 ILLUSTRATIONS | 


Only wide-gap Auto-lite Resistor Spark Plugs give you 


Cutoway view shows the 
10,000 ohm Resistor which 
permits wider initial gap 


settings ond mokes these J 
advantages possible 
Double life under equal 
conditions ax compared with 
regular type spork plugs 
ih 1oNs of car owners From coast to coast are switch 
ing from narrow-gap spark plugs to the sensational 
new wide-gap Auto-Lite Resistor Spark Plug. They 
want smoother performance—money-saving gas economy 
improved starting in extreme cold weather. They want 
the Built-in Resistor that doubles spark plug 
life and reduces interference with ma and 
television reception 
To get these remarkable benefits for your 
car, see your Auto-Lite Spark Plug Dealer a 
today. You're always right with Auto-Lite Spork Plugs 
Patented 


Tune in “Suspensel”... CBS Radio Thursdays... CBS Television Tuesdays USA. 


ATO-UTEZ2 


RESISTOR, REGULAR AND TRANSPORT TYPES 


